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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a seat belt device for 
controlling a seat belt device for driver and a seat belt device for 
other occupants in a different condition when a collision is generated. 
SOLUTION: On the basis of the output from a collision forecasting 
unit 401 for outputting the collision forecast signal corresponding to 
the probability of collision, the belt tension 1 10a of a first seat belt 
device for constraining a driver in a seat and the belt tension 1 10b of 
a second seat belt device for constraining other occupant in a front 
seat or in rear seats are separately controlled. For example, when 
the probability of avoiding a collision is generated, the belt tension is 
controlled to a degree that the driver can drive (S18), or generates 
the vibration so as to call the driver's attention (520). When the 
occupants except for the driver is sitting within a range of the 
expansion of an air bag (S52), the belt tension is controlled so as to 



forcibly return the passenger to the seat. 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A seat belt system comprising: 

The 1st seat belt device that has a tension variable means which restrains a driver of vehicles on a seat, 
and which adjusts tension of the 1st seat belt to variable. 

The 2nd seat belt device that has a tension variable means which restrains crew members other than said 
driver on a seat, and which adjusts tension of the 2nd seat belt to variable. 

A collision precognition part which foreknows a collision of said vehicles and outputs a collision prediction 
signal according to the possibility of a collision. 

The 1st air bag device that detects a collision of said vehicles, is formed in a collision-detection part which 
outputs a bump signal, and said 1st seat belt device and a corresponding position, develops a bag, and takes 
care of a crew member, The 2nd air bag device that is formed in said 2nd seat belt device and a 
corresponding position, develops a bag, and takes care of a crew member, Corresponding to said bump 
signal, operate said 1st [ the ] and said 2nd air bag device, and operate said 1st [ the ] and each tension 
variable means of said 2nd seat belt device corresponding to said collision prediction signal, and. A control 
section which performs control of tension of said 1st [ the ] and said 2nd seat belt in a different mode at 
least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the seat belt device which took care of the crew member of 
each seat effectively, when it has two or more seat belt devices in the same vehicles especially about the 
seat belt device which restrains a crew member on a seat and plans a crew member's safety in the case of 
a vehicle collision. 
[0002] 

[Description of the Prior Art]As a seat belt device which takes care of the crew member in vehicles, 
conventionally at the time of the collision of vehicles, If a vehicle collision is detected and a collision is 
detected by the shock generated on vehicles at the time of a collision, the seat belt attached to each seat, 
By the pretensioner (mainly gunpowder type) of the seat belt concerned, draw a seat belt in an instant and 
simultaneously according to the cash-drawer locking mechanism in the retractor of a seat belt device. The 
seat belt cash drawer after drawing is locked, and the crew member putting on a seat belt tends to be 
restrained certainly, and tends to be taken care of. 
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[0003] 

[Problem(s) to be Solved by the Invention] However, since it is in the tendency whose amount of cash 
drawers of a seat belt increases when thick (ground thickness) clothes are being worn, after the crew 
member has moved ahead according to the inertia force on the occasion of a collision, it is possible [ it ] to 
be in the cash-drawer locked position of a seat belt. When the crew member of a backseat moves ahead, 
there is a possibility of bumping into the seat back of a front seat. For example, if the crew member of 
driver's seat back bumps into the seat back of a driver's seat, a part of inertia force of the crew member of 
a backseat will be further added to the crew member of a driver's seat at an own inertia force. As a result, it 
is possible that a driver's (crew member of a front seat) damage restrained with the seat belt increases. As 
for the restraint to the seat of a driver with a seat belt, in order to avoid a collision by operation, it is 
desirable to be made as much as possible in the state in which operation is possible. When a crew member 
moves ahead by collision, there is a possibility that a crew member's head etc. may be struck by the air bag 
developed by collision. 

[0004]Therefore, when two or more seat belt devices by which the tension of the seat belt was controlled 
on the occasion of a collision are formed also in a driver's seat, and a passenger seat and a backseat, it is 
more desirable to enable it to control individually than controlling the seat belt tension of each seat belt 
device by the same mode altogether. For example, it thinks that it is more desirable to divide the seat belt 
device of the seat of the driver who can perform collision-avoidance operation, and the seat belt device of 
other persons' seat by a special control mode, and to perform them. 

[0005]Therefore, an object of this invention is to provide the seat belt device which controlled a driver's 

seat belt device and the seat belt device of persons other than a driver by a different mode. 

[0006]An object of this invention is to provide the seat belt device which was made not to strike with the air 

bag developed in the case of a crew member's collision. 

[0007] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a seat belt system of this 
invention, The 1st seat belt device that has a tension variable means which restrains a driver of vehicles on 
a seat, and which adjusts tension of the 1st seat belt to variable, The 2nd seat belt device that has a tension 
variable means which restrains crew members other than the above-mentioned driver on a seat, and which 
adjusts tension of the 2nd seat belt to variable, A collision precognition part which foreknows a collision of 
the above-mentioned vehicles and outputs a collision prediction signal according to the possibility of a 
collision, The 1st air bag device that detects a collision of the above-mentioned vehicles, is formed in a 
collision-detection part which outputs a bump signal, and the 1 st seat belt device of the above and a 
corresponding position, develops a bag, and takes care of a crew member, The 2nd air bag device that is 
formed in the 2nd seat belt device of the above, and a corresponding position, develops a bag, and takes 
care of a crew member, Corresponding to the above-mentioned bump signal, operate the above 1st and the 
2nd air bag device of the above, and operate each tension variable means of the above 1st and the 2nd seat 
belt device of the above corresponding to the above-mentioned collision prediction signal, and. It has a 
control section which performs control of tension of the above 1st and the 2nd seat belt of the above in a 
different mode at least. 

[0008]If there is possibility of a collision by having this composition, a driver and the other crew member can 
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be restrained on a seat in a leveHuffing-motion mode of a different seat belt. Thereby, tension of a driver's 
seat belt is adjusted and collision avoidance by operation is made possible as much as possible to the latest 
of a collision, for example. And a collision will plan a crew member's security further by deployment of an air 
bag. 

[0009]When each tension variable means consists of the 1st [ which adjusts tension of a seat belt to 
variable ], and 2nd tension variable mechanisms and it distinguishes preferably that evasion of a collision of 
the above-mentioned collision precognition part with the above-mentioned collision prediction signal is 
difficult, The above-mentioned control section is controlled to operate the each 1st tension variable 
mechanism of the above 1st and the 2nd seat belt device of the above, and to raise tension of each seat 
belt, and to become small relatively rather than tension of the 2nd seat belt device of the above about 
tension of the 1st seat belt device of the above. 

[001 0]lf there is possibility of a collision by having this composition, beforehand, according to the 1st 
tension variable mechanism, except for excessive slack of a seat belt, a seat belt will be further drawn 
according to the 2nd tension variable mechanism in the case of a collision, and a crew member will be firmly 
restrained on a seat. Thereby, when wearing clothes of ground thickness, a positive crew member restraint 
is performed. A crew member of a backseat can also cancel fault which runs against a front seat. Since 
tension of the 1st seat belt device of a driver seat is relatively smaller than tension of the 2nd seat belt 
d ev i ce collision avoidance by a drivers operation is made possible as much as possible just before a 
collision. 

[001 1 Preferably, although each tension variable means consists of the 1st [ which adjusts tension of a seat 
belt to variable ], and 2nd tension variable mechanisms and has the possibility of a collision of the 
above-mentioned collision precognition part with the above-mentioned collision prediction signal, When it 
distinguishes that collision-avoidance operation is possible, the above-mentioned control section, Tension 
of the 1st seat belt of the above is changed in vibration according to a tension variable mechanism of the 
above 1st of the 1st seat belt device of the above, and tension of the 2nd seat belt of the above is increased 
according to a tension variable mechanism of the above 1st of the 2nd seat belt device of the above. 
[0012]By having this composition, slack of a drivers seat belt is removed, and it becomes possible to call 
attention of the possibility of a collision by vibration of a belt. Slack of other crew members' seat belt is 
removed. 

[0013]Preferably the above-mentioned tension variable means of the 2nd seat belt device of the above, It 
consists of the 1st [ which adjusts tension of a seat belt to variable ], and 2nd tension variable mechanisms, 
It has further a position detecting means which detects a crew member's seating position restrained by the 
2nd seat belt device of the above, When it distinguishes that evasion of a collision of the above-mentioned 
collision precognition part with the above-mentioned collision prediction signal is difficult and the 
above-mentioned position detecting means detects that the above-mentioned crew member is approaching 
an opening of the 2nd air bag device of the above, The above-mentioned control section operates the 1st 
tension variable mechanism of the 2nd seat belt device of the above with belt tension which can bring a 
crew member back to a seat. 

[0014]Since it is pulled back so that crew members other than a driver may become outside of the 
deployment range of an air bag by having this composition, a crew member's head can avoid fault struck by 
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deployment of an air bag. 

[0015]Preferably, a tension variable mechanism of the above 2nd includes composition which draws a seat 
belt with a pressure of inflation gas, for example, explosive power of gunpowder, in an instant including 
composition for which a tension variable mechanism of the above 1st drives a seat belt to the 
level-luffing-motion side or a sending area by a motor. 

[0016]It makes it possible to repeat a cash drawer of a seat belt and pull back, and to perform them by a 
motor, by having this composition, and it becomes possible to secure drawing in by quick and high tension in 
an emergency with inflation gas. 

[0017]Preferably, the above 1st and the 2nd tension variable mechanism are provided in retractor attached 
to the body or a seat which rolls round an end of a seat belt. 

[0018]Preferably, a tension variable mechanism of the above 1st is provided in retractor attached to the 
body or a seat which rolls round an end of the above-mentioned seat belt, and a tension variable mechanism 
of the above 2nd is provided in a buckle part which engages with a tongue plate which the above-mentioned 
seat belt inserts in. 

[0019]Preferably, a tension variable mechanism of the above 2nd is provided in the above-mentioned 
retractor, and a compulsive locking mechanism which can lock a cash drawer of a seat belt is provided in 
this retractor according to a command signal. 

[0020] Preferably, a tension variable mechanism of the above 1st is provided in a lap belt holding part which 
fixes the seat belt other end to the body at a tension variable mechanism of the above 2nd at retractor. 
[0021] Preferably, a variable tension mechanism of the above 2nd is provided in retractor, a compulsive 
locking mechanism which locks a cash drawer of a seat belt according to a command signal is provided in 
this retractor, and a tension variable mechanism of the above 1 st is provided in a wrap belt part. 
[0022]Preferably, a tension variable mechanism of the above 1st is provided in a buckle part, a compulsive 
locking mechanism which locks a cash drawer of a seat belt according to a command signal is provided in 
retractor, and a tension variable means of the above 2nd is provided in a lap belt holding part. 
[0023]Preferably, a tension variable mechanism of the above 2nd is provided in a buckle part, a compulsive 
locking mechanism which locks a cash drawer of a seat belt according to a command signal is provided in 
retractor, and the 1st tension variable mechanism is provided in a lap belt holding part. 
[0024]Preferably, a tension variable mechanism of the above 1st and a tension variable mechanism of the 
above 2nd are provided in a lap belt holding part, and a compulsive locking mechanism which locks a cash 
drawer of a seat belt according to a command signal is provided in retractor. 
[0025]Preferably, the above-mentioned lap holding part is provided in a seat. 

[0026]Thus, it becomes possible by constituting independently the 1st tension variable mechanism and the 
2nd tension variable mechanism to miniaturize retractor. It becomes possible by preventing a cash drawer 
from retractor compulsorily to make belt tension increase quickly. 
[0027] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with reference to 
drawings. According to this embodiment, a seat belt device is formed in a passenger seat, a backseat, or an 

auxiliary seat in addition to a drivers seat. 

[0028] Drawing 1 shows the example of the seat belt system of vehicles roughly. The seat belt device and 
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the air bag device are arranged in the driver's seat in the vehicles which are not illustrated, the passenger 
seat, and the backseat, respectively. As for each seat belt device and each air bag device, an operation is 
controlled by a control section. The collision disaster prediction data from a collision precognition device 
which a control section detects the below-mentioned front vehicles etc., and judges the possibility of a 
collision (collision prediction signal), Based on the collision information (collision-detection signal) from a 
collision-detection machine that the shock of a collision is detected, and the position information (position 
signal) which detects a crew member's position, each seat belt device and each air bag device are controlled 
individually or in common. Individual control is performed by a special control mode, and the combination of 
a driver's seat, the other seat and a driver's seat, a passenger seat and a driver's seat, and backseat ** is 
included. Common control is performed by the same control mode, and the combination of passenger seat, 
backseat, and backseat ** is included. 

[0029]Although drawing 2 explains the seat belt device in vehicles, etc., since it is facilities of explanation, 
the seat belt device of the passenger seat is shown as illustration of the seat belt device of a driver's seat, 
and seats other than a driver's seat. 

[0030]The electric winding device (retractor) 100a which rolls round the seat belt 302a in which the seat 
belt device of a driver's seat restrains a driver on the seat 301a, The through anchor 303a which turns up 
the seat belt 302a near a crew member's shoulder, It is constituted by the tongue plate 305a which engages 
with the buckle 304a which inserts in the seat belt 302a and is arranged near the lumbar part, the anchor 
306a which fixes the end of the seat belt 302a to the body, the switch 307a which is built in the buckle 304a 
and detects belt wearing, etc. The air bag device 500a is formed in the center section of the handle. The air 
bag device 500c for crew member protection of a backseat is formed in the shoulder on the back of a 
backrest of a seat. 

[0031]The electric winding device (retractor) 100b which rolls round the seat belt 302b in which the seat 
belt device of a passenger seat restrains a crew member on the seat 301b, The through anchor 303b which 
turns up the seat belt 302b near a crew member's shoulder, It is constituted by the tongue plate 305b which 
engages with the buckle 304b which inserts in the seat belt 302b and is arranged near the lumbar part, the 
anchor 306b which fixes the end of the seat belt 302b to the body, the switch 307b which is built in the 
buckle 304b and detects belt wearing, etc. The air bag device 500b for passenger seats is formed in the 
dashboard 600 of the position which counters with a crew member. The position detection sensor 601 which 
detects the occupant position of a passenger seat is also formed in the dashboard part. The position 
detection sensor 601 is an ultrasonic finder, discharges a sound wave and detects a crew member s position 
by measuring the reflex time of a sound wave, for example. 

[0032] Drawing 3 shows other examples of the seat belt system of vehicles, and the seat belt device of the 
backseat is shown as illustration of the seat belt device of a driver's seat, and seats other than a driver's 
seat for the facilities of explanation. In the figure, identical codes are given to drawing 2 and a corresponding 
portion, and explanation of this portion is omitted into them. 

[0033]Although the seat belt device of a backseat is constituted like the seat belt device of a passenger 
seat, the air bag device 500c is formed in the shoulder on the back of a backrest of the driver's seat 301a. 
The ********** sensor 602 is formed in this seatback part, and a backseat crew member's position is 
detected. The same may be said of the backrest of the passenger seat 301b mentioned above. 
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[0034]. The seat belt device of a backseat rolls round the seat belt 302c which restrains a crew member on 
the seat 301c. The electric winding device 100c formed in the backrest of a seat, the tongue plate 305c 
which engages with the buckle 304c which inserts in the seat belt 302c and is arranged at the lumbar part, 
It is constituted by the anchor 306c which fixes the end of the seat belt 302c to the body, the switch 307c 
which is built in the buckle 305c and detects belt wearing, etc. 

[0035]The collision-detection machine 402 (not shown) etc. which detect the collision of the collision 
precognition device 401 (not shown) and vehicles which foreknow the collision of vehicles ahead of vehicles 
are arranged. 

[0036]Drawing 4 is an explanatory view which illustrates roughly the composition of the electric take-up 
motion 100a. The electric take-up motions 100b and 100c can also be constituted similarly. 
[0037]In the figure, the electric take-up motion 100a is provided with the frame 101. It combines with the 
reel 103 and the reel 103 which wind the seat belt 302a, and the reel shaft 103a used as the medial axis of 
reel rotation is formed in this frame 101, enabling free rotation. The below-mentioned seat belt locking 
mechanism 102 which locks the cash drawer of the seat belt 302a is formed in the right end section of the 
reel shaft 103a. The seat belt locking mechanism 102 is provided with the following. 

VSI operation which locks the cash drawer of a belt when predetermined deceleration acts on vehicles. 
WSI operation which locks the cash drawer of the seat belt 302 when the seat belt 302 is pulled out with 
predetermined acceleration. 

The below-mentioned electromagnetic actuator 112a which answers a command signal and operates the 
locking mechanism 102 compulsorily is further formed in this locking mechanism 102. As for the 
electromagnetic actuator 112a, an operation is controlled by the output of the below-mentioned control 
section 200. Rolling up of the seat belt 302a according [ the seat belt locking mechanism 102 ] to the 
electric motor 110a also in the locked position of the drawer of the seat belt 302a is constituted possible. 
[0038]The pretensioner 104a operates with the output of the control section 200 based on the output of the 
collision-detection machine 402, rotates the reel shaft 103a in the rolling-up direction of a seat belt, rolls 
round a seat belt compulsorily, and restrains a crew member on a seat. For example, the pretensioner 104 is 
gunpowder type pretensioner and A gas generator, It is constituted by the transmission mechanism etc. 
which change into rotational movement of the reel shaft 103a movement of a piston and a piston which 
moves with gas pressure in the inside of the cylinder which closes the gas emitted from the gas generator, 
and a cylinder via a clutch mechanism. 

[0039]The belt pulley 105 fixed to the reel shaft 103a is connected with the belt pulley 106 fixed to the axis 
of the direct-current motor 1 10a via the belt 107 for transmitting power. The external tooth of a 
predetermined number is formed in the periphery of the belt pulleys 105 and 106, respectively, and the 
internal tooth of the predetermined number is formed also in the inner circumference of the belt 107. Each 
addendum of the belt pulley 105 for reel shafts, the belt pulley 106 for motors, and the belt 107 has geared 
the neither more nor less, and rotation of the motor 1 10b is transmitted to the reel shaft 103a. It is being 
fixed to the frame 101 by at least two or more points, and the motor 1 10a operates with the output of the 
control section 200. 

[0040]The potentiometer 111 provided in the high order end of the reel shaft 103a is constituted by the 
resistor by which voltage is impressed to both ends, and the slider interlocked with rotation of the reel shaft 
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103a as shown in drawing 5 . And the pressure value corresponding to the rotation from a reel shaft 103a 
re f erence position is outputted to the control section 200. Thereby, the amount of cash drawers of a belt 
can be presumed, for example. The amount of slack of a belt can be presumed by comparing the pressure 
value in the state where there is no slack of a belt with the pressure value in the state where the belt was 
pulled out. 

[004 1 ]Dra w ing 6 is a functional block diagram explaining the outline composition of the control section 200. 
Only the control system of the seat belt device of a passenger seat as an example of representation of the 
seat belt device of the expedient top of explanation and a driver's seat and seat belt devices other than a 
driver's seat is shown by this example. The control system of the seat belt device of the backseat which is 
not illustrated as well as the control system of the seat belt device of a passenger seat is constituted, and 
operates. [ as well as / the control system of the seat belt device of a backseat / the control system of the 
seat belt device of a passenger seat ] 

[0042]As shown in the figure, the control section 200 is constituted by the microcomputer system. CPU201 
loads the control program and data which are held ROM202 to the work area of RAM203, and The motor of 
each seat belt device, Each operation of the electromagnetic actuator (for example, solenoid) and 
pretensioner which operate a seat belt locking mechanism compulsorily is controlled. 
[0043]The collision with selM/ehicles and obstacles, such as front vehicles, may arise, or the collision 
precognition part (collision precognition device) 401 distinguishes whether a collision is avoidable or evasion 
is improper. For example, the distance of a self-vehicle and an obstacle is measured for every 
predetermined time by noncontact distance sensors, such as a laser radar and an ultrasonic sensor. 
Relative velocity is calculated from the temporal response of this distance. The time to a collision is 
calculated by doing division of the distance with relative velocity. If this collision time is less than more than 
predetermined time T2T1 (however, T2<T1) set up beforehand, a collision possibility signal is outputted 
noting that there is possibility (evasion is possible) of a collision. A collision inescapable signal is outputted 
noting that a collision is unescapable, if this collision time is less than predetermined time T2. The prediction 
signal of a collision of this etc. is supplied to the input interface 204 of the control section 200, and sets the 
"collision possibility flag" of the flag field (flag register) provided in RAM203, and a "collision inescapable 
flag" as one. Thereby, CPU201 is made to start the below-mentioned interrupt processing. 
[0044]The collision-detection part (collision-detection machine) 402 detects the shock generated into the 
body at the time of a collision with an acceleration sensor, carries out signal processing of the acceleration 
signal, and performs collision detection based on a size or a standup waveform. This detecting signal is 
supplied to the input interface 204, and sets the "collision-detection flag" of the flag field in RAM203 as one. 
Thereby, CPU201 is made to start the below-mentioned interrupt processing. 

[0045]Each output of the buckle switches 307a and 307b sets up the "seat belt wearing flag" corresponding 
to the existence of wearing of the belt of each seat belt device to the flag field provided in RAM203 via the 
input interface 204. 

[0046]The crew member primary detecting element (crew member detector) 601 of a passenger seat 
detects the occupant position of a passenger seat, and outputs to the input interface 204. The input 
interface 204 compares an occupant position with passenger seat air bag deployment distance, and sets the 
"passenger seat crew member deployment within the limits flag" of the flag field in RAM203 as one as an 
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occupant position is deployment within the limits of an air bag. The crew member primary detecting element 
602 of a backseat detects the occupant position of a backseat, and outputs to the input interface 204. The 
input interface 204 compares an occupant position with backseat air bag deployment distance, and sets the 
"backseat crew member deployment within the limits flag" of the flag field in RAM203 as one as an 
occupant position is deployment within the limits of an air bag. 

[0047]Since it is not directly related to this invention, it does not illustrate, but the A/D conversion of the 
output voltage of the potentiometer 111 mentioned above is carried out with a given period by the input 
interface 204. The input interface 204 builds in CPU and is supervising the changed output voltage data. For 
example, when a value is different from the previous value of output voltage data this time, the rolling state 
of the axis 103a is distinguished and the "cash-drawer" flag of a seat belt or "rolling-up" flag is set as the 
flag field of RAM203 by [ with a value / of a difference / positive or negative ] the previous value of output 
voltage data, and this time. Output voltage data is written in the rotation area of RAM203 by DMA operation. 
A changed part to the direction of a drawer from the output voltage data in the state where the belt was 
rolled round is equivalent to the amount of slack of a belt. Since this amount of slack is written in the 
amount area 1 of belt slack of RAM203, it can also use this instead of occupant position information. 
[0048]The current value which flows into the motor 1 10a of a driver's seat seat belt device is detected as a 
pressure value corresponding to current by current detection machine CT provided in the below-mentioned 
motor drive circuit 206a. In the input interface 204, the A/D conversion of this pressure value is carried out 
with a given period, and it is written in the motor a current region in RAM203 by DMA operation. Since [ / 
the running torque of a motor ], the current of the motor 1 10a can presume running torque with a load 
current value. The running torque of the motor 1 10a serves as leveHuffing-motion power (tension) of the 
seat belt 302a. 

[0049]Similarly, the current value which flows into the motor 1 10b of a passenger seat seat belt device is 
detected as a pressure value corresponding to current by current detection machine CT provided in the 
motor drive circuit 206b. In the input interface 204, the A/D conversion of this pressure value is carried out 
with a given period, and it is written in the motor b current region in RAM203 by DMA operation. Since [ / 
the running torque of a motor ], the current of the motor 1 10b can presume running torque with a load 
current value. CPU201 from which the running torque of the motor 1 10b serves as leveHuffing-motion 
power of the seat belt 302b will give normal rotation instructions of the motor 110, inversion instructions, 
and driving stoppage instructions to the output interface 205, if the predetermined conditions set as the 
control program are fulfilled. The output interface 205 generates the gating signal G1 corresponding to 
commands, such as this, and G2, and supplies them to the motor drive circuit 206. To normal rotation 
instructions, G1 and G2 are set [ G1 and G2 ] as "H" and "L" for G1 and G2 to driving stoppage instructions 
to inversion instructions at "L" and at "L" and "H", respectively. 

[0050] Drawing 7 is a circuit diagram showing the example of composition of the drive circuits 206a and 206b 
of a motor. A transistor bridge circuit is constituted by four transistors of PNP transistor Q1, Q2, NPN 
transistor Q3, and Q4. The transistor Q1 and the emitters of Q2 are connected and the power supply Vc is 
supplied at this node. The transistor Q3 and the emitters of Q4 are connected and earth potentials are 
supplied at this node. 

[0051]Like previous statement, level detection of the transistor Q3 and each emitter output current of Q4 is 
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carried out by current detection machine CT, and a level detection signal is sent to the input interface 204. 
The input interface 204 carries out the A/D conversion of the level detection signal, and writes it in the belt 
tension area of RAM203 by DMA operation. Since the load current value which flows through a motor 
relates to torque, it can presume the seat belt tension F from this. 

[0052]The collector of the transistor Q1 and the collector of the transistor Q3 are connected via the diode 
D1. The collector of the transistor Q2 and the collector of the transistor Q4 are connected via the diode D2. 
The base of the transistor Q1 and the collector of the transistor Q4 are connected via the bias resistance 
R1. The base of the transistor Q2 and the collector of the transistor Q3 are connected via the bias 
resistance R2. Direct-current electric motor M is connected between [ of the transistors Q1 and Q2 / 
each ] collectors. 

[0053]In this composition, if a normal rotation command signal (G1= "H", G2= "L") is supplied to each gate 
of transistor Q3 and Q4 from the output interface 205, the transistor Q3 will be flowed through it and the 
transistor Q4 will be un-flowing. The collector of the transistor Q3 serves as a ground level, carries out bias 
of the base of the transistor Q2 to a low (abbreviated ground level) via the resistance R2, and makes it flow 
through the transistor Q2 by flow. The collector of the transistor Q4 serves as an abbreviated power supply 
Vc level, carries out bias of the base of the transistor Q2 to a high level via the resistance R1 , and makes 
the transistor Q1 un-flowing. As a result, the current path of a forward direction is formed in the power 
supply Vc, the transistor Q2, the motor M, the diode D1, the transistor Q3, and a grounding course, and the 
motor M rotates in the direction which rolls round a seat belt. 

[0054]If a reverse rotation command signal (G1= "L", G2= "H") is supplied to each gate of transistor Q3 and 
Q4 from the output interface 205, the transistor Q3 will be un-flowing and the transistor Q4 will be flowed 
through it. The collector of the transistor Q4 serves as a ground level, carries out bias of the base of the 
transistor Q1 to a low via the resistance R1, and makes it flow through the transistor Q1. The collector of 
the transistor Q3 serves as an abbreviated power supply Vc level, carries out bias of the base of the 
transistor Q2 to a high level via the resistance R2, and makes the transistor Q2 un-flowing. As a result, the 
current path of an opposite direction is formed in the power supply Vc, the transistor Q1, the motor M, the 
diode D2, the transistor Q3, and a grounding course, and the motor M rotates in the direction which pulls out 
a seat belt. 

[0055]If a drive stop command signal (G1= "L", G2= "L") is supplied to each gate of transistor Q3 and Q4 
from the output interface 205, both the NPN type transistor Q3 and Q4 will be un-flowing. When the 
transistor Q3 is un-flowing from switch-on, the collector of the transistor Q3 goes up from a ground level to 
an abbreviated power supply level, carries out bias of the base of the transistor Q2 to high potential, and 
also intercepts the transistor Q2. Similarly, when the transistor Q4 is un-flowing from switch-on, the 
collector of the transistor Q4 goes up from a ground level to an abbreviated power supply level, carries out 
bias of the base of the transistor Q1 to high potential, and also intercepts the transistor Q1. Thus, if driving 
stoppage instructions are issued, each transistor which constitutes a bridge will be un-flowing. 
[0056]It returns to drawing 6 , and CPU201 will give a locking command signal (operating command of a 
solenoid) to the output interface 205, if the conditions which operate a compulsive lock to the seat belt 
locking mechanism 102 of the seat belt device of a drivers seat are fulfilled. By the power amplifier 207a, 
power amplification is carried out and the operating command set as the flag register of the output interface 
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205 is given to the level which can drive a solenoid from the signal of a logical level at the solenoid 1 12a. 
When the solenoid operates, an actuator moves and the locking mechanism 102 of the winding device 100a 
is operated compulsorily. If the seat belt locking mechanism 102 operates, the cash drawer of the 
rolled-round seat belt will be prevented, and the slack of a belt will be prevented, but rolling up of a seat belt 
has structure to permit. 

[0057]Similarly, CPU201 will give a locking command signal (operating command of a solenoid) to the output 
interface 205, if the conditions which operate a compulsive lock to the seat belt locking mechanism 102 of 
the seat belt device of a passenger seat are fulfilled. By the power amplifier 207b, power amplification is 
carried out and the operating command set as the flag register of the output interface 205 is given to the 
level which can drive a solenoid from the signal of a logical level at the solenoid 1 12b. When the solenoid 
operates, an actuator moves and the locking mechanism 102 of the winding device 100b is operated. 
[0058]If the conditions which operate the pretensioner 104a of the belt winding device of a driver's seat by 
a vehicle collision are ready, CPU201, The Squibb circuit 208a is operated, firing current is supplied to 
ignition Squibb of the pretensioner 104a, a swelling agent (gunpowder) is burned, and the seat belt of a 
driver's seat is quickly rolled round with inflation gas. Similarly, if the conditions which operate the 
pretensioner 104b of the belt winding device of a passenger seat by a vehicle collision are ready, CPU201, 
The Squibb circuit 208b is operated, firing current is supplied to ignition Squibb of the pretensioner 104b, a 
swelling agent (gunpowder) is burned, and the seat belt of a passenger seat is quickly rolled round with 
inflation gas. 

[0059]If the conditions which operate the air bag device 500a of a driver's seat by a vehicle collision are 
ready, CPU201, The Squibb circuit 208a is operated, firing current is supplied to ignition Squibb of the air 
bag device 500a, a swelling agent (gunpowder) is burned, and the air bag of a driver's seat is developed with 
inflation gas. Similarly, if the conditions which operate the air bag device 500b of a passenger seat by a 
vehicle collision are ready, CPU201, The Squibb circuit 208b is operated, firing current is supplied to ignition 
Squibb of the air bag device 500b, a swelling agent (gunpowder) is burned, and the air bag of a passenger 
seat is developed with inflation gas. 

[0060]Drawing 8 is a flow chart explaining the control mode of the control section 200. The operation of the 
motor which rolls round the 1st tension variable means slack seat belt of a driver's seat seat belt device is 
controlled by this example. 

[0061]CPU201 supervises the wearing flag of the seat belt of a driver's seat periodically by executing a main 
program or interrupt processing (S12). CPU201 will distinguish whether there is possibility of a collision by 
the existence of setting out of a collision possibility flag, if the seat belt wear flag is turned on (S12;Yes) 
(S14). It is distinguished whether collision-avoidance operation is still more possible by a collision 
inescapable flag in the flag being one (S16). (S14;Yes) 

[0062]When there was no margin of collision-avoidance operation and it is distinguished by one of a possible 
collision inescapable flag (S16;No), CPU201, First, the electromagnetism actuator 1 12a is operated, the seat 
belt locking mechanism 102 of the belt take-up motion 100a is operated compulsorily, and the cash drawer 
of a belt is prevented. As mentioned above, even if the seat belt locking mechanism 102 operates, it permits 
the reel rotation to the rolling-up direction of a seat belt, and does not bar rolling up of a belt (S17). 
[0063]Next, CPU201 operates the motor drive circuit 206a, makes the motor 110a as slack removal or a 
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variable tension means rotate in the rolling-up direction of a belt, and rolls round the seat belt 302a. This 
removes the slack of a seat belt. Belt rolling up is performed until a driver becomes prescribed tension F1 
which is the belt tension in which operation is possible preferably. Adjustment of tension can be performed 
the size of the current supplied to a motor, or by setting up the duty ratio of supply PWM current suitably. A 
cash drawer is prevented by the seat belt locking mechanism 102 in which the seat belt rolled round by the 
reel operated. Belt tension can be distinguished when CPU201 reads the sampled value written in the 
current value area of RAM203 (S18). Then, processing of CPU201 returns to a main program. 
[0064]When there was a margin of collision-avoidance operation and it is distinguished by OFF of a collision 
inescapable flag (S16;Yes), CPU201, First, the electromagnetism actuator 112a is operated, the seat belt 
locking mechanism 102 of the belt take-up motion 100a is operated, and the cash drawer of a belt is 
prevented (S1 9). 

[0065]Next, CPU201 operates the motor drive circuit 206a, rotates the motor 1 10a in the direction of level 
luffing motion of a seat belt, and operates the motor 1 10a intermittently further except for the slack of a 
seat belt. By being controlled so that seat belt tension becomes in vibration, change of belt tension is 
transmitted to a driver's body. A driver s attention is called and it is urged to risk aversion by operation 
(S20). Then, processing of CPU201 returns to a main program. 

[0066]CPU201 does not need to remove the slack of a seat belt, when not having equipped with a seat belt 
(S12;No), or when a collision possibility flag is off and there is no possibility of a collision (S14;No). CPU201 
orders it first the operation stop of the electromagnetism actuator 112a. If the electromagnetism actuator 
1 12a is operating, operation will be canceled and operation of a seat belt locking mechanism will be canceled. 
Thereby, the cash drawer of a seat belt becomes possible (S21). CPU201 orders the output interface 205 
further the stop of rotation of the motor 110 which rolls round a seat belt (S22). Thereby, when the current 
supply source is performed from the motor drive circuit 206a to the motor 1 10a, supply stops and the motor 
110a suspends operation. Then, this routine is ended and it returns to a main program. 

[0067]In not equipping, a seat belt is stored in the belt winding device 100 with the power of the rolling-up 
spring 114. Minimum slack is removed in the case of seat belt wearing. 

[0068] Drawing 9 is a flow chart explaining the example which controls the operation of the motor which rolls 
round the 1st tension variable means slack seat belt of the seat belt device of a passenger seat as seats 
other than a driver's seat. In the seat belt device of a backseat, it is controlled similarly. 
[0069]CPU201 supervises the wearing flag of the seat belt of a backseat periodically by executing a main 
program or interrupt processing (S32). CPU201 will distinguish whether there is possibility of a collision by 
the existence of setting out of a collision possibility flag, if the seat belt wear flag is turned on (S32;Yes) 
(S34). It is distinguished whether collision-avoidance operation is still more possible by a collision 
inescapable flag in the flag being one (S36). (S34;Yes) 

[0070]When there was no margin of collision-avoidance operation and it is distinguished by one of a possible 
collision inescapable flag (S36;No), CPU201, First, the electromagnetism actuator 1 12b is operated, the seat 
belt locking mechanism 102 of the belt take-up motion 100b is operated, and the cash drawer of a belt is 
prevented (S37). Even if the seat belt locking mechanism 102 operates, it permits the reel rotation to the 
rolling-up direction of a belt. 

[0071]Next, operate the motor drive circuit 206b, the motor 1 10b as a slack elimination means or a variable 
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tension means is made to rotate in the rolling-up direction of a belt, and the seat belt 302b is rolled round. 
This removes the slack of a seat belt. For example, belt rolling up is performed until it becomes the larger 
tension F2 than prescribed tension F1 mentioned above since the crew member of the passenger seat did 
not perform operation, and the slack of a belt is fully removed. Belt tension can be distinguished by reading 
the sampled value written in the current value area of RAM203 (S38). Then, processing of CPU201 returns 
to a main program. 

[0072]When there was a margin of collision-avoidance operation and it is distinguished by OFF of a possible 
collision inescapable flag (S36;Yes), CPU201, First, the electromagnetism actuator 112b is operated, the 
seat belt locking mechanism 102 of the belt take-up motion 100a is operated, and the cash drawer of a belt 
j s prevented (S39). Next, CPU201 operates the motor drive circuit 206b, and it is controlled so that seat 
belt tension is set to F3. It is set as the tension F3< tension F2, and is made not to rebuke a crew member 
too much (S40). Then, processing of CPU201 returns to a main program. 

[0073]CPU201 does not need to remove the slack of a seat belt, when not having equipped with a seat belt 
(S32;No), or when a collision possibility flag is off and there is no possibility of a collision (S34;No). CPU201 
cancels this operation, when it is ordered the stop of an operation of the electromagnetism actuator 112b 
and the seat belt locking mechanism is operating first. Thereby, the cash drawer of a seat belt is made 
possible (S41). CPU201 orders the output interface 205 the stop of rotation of the motor 110 which rolls 
round a seat belt. Thereby, when the current supply source is performed from the motor drive circuit 206b 
to the motor 1 10b, supply stops and the motor 1 10b suspends operation (S42). A seat belt is pulled back by 
the power of the rolling-up spring 114, and, in [ belt ] not equipping, it is stored in the belt winding device 
100b. Minimum slack is removed in the case of seat belt wearing. Then, processing of CPU201 returns to a 
main program. 

[0074] Drawing 10 is a flow chart explaining other examples which control the operation of the motor which 
rolls round the 1st tension variable means slack seat belt of the seat belt device of a passenger seat as 
seats other than a driver's seat. In the figure, identical codes are given to drawing 9 and a corresponding 
portion, and explanation of this portion is omitted into them. 

[0075]This example is for a head not being struck by air bag deployment, when a crew member exists in 
deployment within the limits of an air bag. If collision avoidance is judged to be difficult (S36;No), a crew 
member will distinguish whether it exists within the limits of prescribed distance (the deployment range of a 
bag) from an air bag opening with a passenger seat crew member deployment within the limits flag (S52). In 
not existing, it performs Step S38 of (S52;No) and previous statement, and a belt is rolled round with the 
belt tension F2. In existing in the deployment range, first, (S52;Yes) and CPU201 operates the 
electromagnetism actuator 112b, operates the seat belt locking mechanism 102 of the belt take-up motion 
100b, and prevents the cash drawer of a belt. Even if the seat belt locking mechanism 102 operates, it 
permits the reel rotation to the rolling-up direction of a belt (S53). 

[0076]Next, operate the motor drive circuit 206b, the motor 1 10b as a slack elimination means or a variable 
tension means is made to rotate in the rolling-up direction of a belt, and the seat belt 302b is rolled round. 
For example, belt rolling up is performed by the tension of the larger tension F4 than the prescribed tension 
F2 mentioned above, and a crew member is pulled back to the seat back of a seat from deployment within 
the limits of an air bag. Belt tension can be distinguished by reading the sampled value written in the current 
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value area of RAM203 (S54). It returns to a main program after that. 

[0077] Drawing 1 1 is a flow chart explaining the example which controls the operation of the gunpowder type 
pretensioner which rolls round quickly the 2nd tension variable means slack seat belt of the seat belt device 
of each seat. Although ignition control is performed for every pretensioner of each seat belt device, since it 
is the same control, only the device of 1 is shown in the figure. 

[0078]CPU201 supervises the wearing flag of each seat belt periodically by executing a main program or 
interrupt processing (S62). CPU201 will distinguish whether the collision was detected by the 
collision-detection flag, if the seat belt wear flag is turned on (S62;Yes) (S64). If a collision is detected 
(S64;Yes), firing current will be sent to ignition Squibb of pretensioner, and an ignition charge will be ignited. 
In this state, the seat belt locking mechanism has already operated. With gassiness tension, a reel is rotated 
in the direction of level luffing motion of a belt, a belt is drawn quickly, and a crew member is restrained on 
a seat. It returns to a main program after that. 

[0079]When are not equipped with the seat belt (S62) and the collision-detection signal has not occurred, it 
returns to a main program. 

[0080] Drawing 1 2 is a flow chart which controls operation of the air bag arranged corresponding to each 
seat. Although ignition control is performed for every air bag device, since it is the same control, only the 
device of 1 is shown in the figure. 

[0081]By executing a main program or interrupt processing, CPU201 supervises a collision-detection flag 
periodically and distinguishes the existence of a collision (S72). If a collision is distinguished (S74;Yes), 
CPU201 will send an operating command signal to all the Squibb circuits in order to operate the air bag of 
each seat. By that cause, firing current is sent to ignition Squibb of all the air bags, an ignition charge ignites, 
and an air bag develops. The secondary collision to a crew member's car interior of a room is prevented by 
deployment of an air bag. As mentioned above, since the crew member is brought back to the seat by rolling 
up of a seat belt just before the collision, he can prevent a head from the crew member by deployment of an 
air bag being hit (S74). Then, processing of CPU201 returns to a main program. 
[0082]In not detecting a collision, processing of (S72;No) and CPU201 returns to a main program. 
[0083] Drawing 13 thru/or drawing 24 are the exploded perspective views which mainly illustrate the seat 
belt locking mechanism (the mechanical lock mechanism of a reel, a seat belt acceleration sensing device 
(WSI), a vehicle deceleration sensing device (VSD) 120, and the electromagnetic actuator 112 and important 
section drawings of longitudinal section of the rolling-up part 100. Pretensioner is not shown in dr aw ing 1 3. 
As shown in drawing 4 , the pretensioner 104 is installed between the retractor base 1 of drawing 13 , and the 
power transmission unit 1 5. If it is vehicle characteristic top necessity so that it may mention later, 
pretensioner will be provided in a belt winding device, one, or a different body. 

[0084]In the retractor base 1, in drawing 13 thru/or drawing 18 , the most has a horseshoe-shaped section, 
The side plates 1a and 1b which counter are countered, a paper winding shaft through hole is drilled, 
respectively, and the reel 3 which is a paper winding shaft which loops around the seat belt 302 (not shown) 
is passed over, enabling free rotation, where these paper winding shaft through hole is inserted in. 
[0085]The engagement internal tooth 2 is formed in the internal circumference edge of a paper winding 
shaft through hole established in the side plate 1a, and the ring member 4 is installed by the outside of this 
paper winding shaft through hole side by side. Spinning is performed to the ring member 4 along the internal 
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circumference edge, and when the ring member 4 adheres to the lateral surface of the side plate 1a by the 
rivet 40, it is constituted so that the crevice between shaft orientations may arise between the engagement 
internal tooth 2 and the internal circumference edge of the ring member 4. 

[0086]And the urgent locking mechanism for preventing the drawer of a seat belt in an emergency is 
arranged at the side plate 1a side of the base 1. . Do not illustrate to the side plate 1b side of the base 1. 
The power transmission unit 15 containing the belt pulley 105 connected with the axis 15c (it is equivalent 
to the reel shaft 103a) driven with the electric motor 1 10 via the timing belt 107, the rolling-up spring 114, 
the potentiometer 111, etc. is arranged. The reel 3 is a paper winding shaft of the cylindrical shape by which 
integral moulding was carried out with the aluminum alloy etc., and in order to make a seat belt end insert in 
and to hold, the slit opening 28a penetrated to a diametral direction is formed in the drum section 28 around 
which a seat belt is wound. The peripheral part of the reel 3 is equipped with the flange member 13 formed 
by the different body, and the volume disorder of a seat belt is prevented. When the seat belt looped around 
the periphery of the reel 3 attached to the retractor base 1 makes the seat belt guide 41 attached to the 
upper part by the side of the backboard of the retractor base 1 insert in, a receipts-and-payments position 
is regulated. 

[0087]Although the rotating pivot for supporting the reel 3, enabling free rotation protrudes on the 
both-ends side of the reel 3, the pivot pin 6 constituted by the different body is pressed fit in the sensor 
side edge of the reel 3 as a rotating pivot, the pole 16 which is a lock member which can engage with the 
engagement internal tooth 2 constituted by the side plate 1a at the sensor side edge of the reel 3 — rocking 
— the pivot 7 supported pivotally rotatable protrudes. When the pole 16 carries out rocking rotation in the 
direction which engages with the engagement internal tooth 2, The rocking side edge part of the pole 1 6 and 
the pole rear end part 16e of an opposite hand are positioned, and the receiving surface 45 which receives 
the load when big load is added to the pole 1 6 between the engagement internal teeth 2 is established in the 
sensor side edge of the reel 3. 

[0088]The lock projection 8 for regulating rotation of the counter clockwise direction of the shaking lever 
member 20 supported pivotally rockable by the ratchet wheel 18 which is a latch member of a lock work 
means to mention later is formed in the sensor side edge of the reel 3. The crevice 9 is an escape which 
prevents the arm part 26c of the lock arm 26 which presses the sensor spring 25 which mentions the 
ratchet wheel 18 later with the tension coil spring 36 which carries out rotation energization in the direction 
of a seat belt cash drawer (the inside of drawing 14 and arrow X2 direction) interfering in the reel 3. 
[0089]Corresponding to the engagement internal tooth 2 constituted by the side plate 1a, the engaging 
tooth 16c which can be engaged is really formed in the rocking end of the pole 16. The axial hole 16a which 
fits loosely into the pivot 7 is installed through the center section of the pole 16, and the engaging projection 
16b located in the oscillation end side and 16 d of press projections located in the pole rear end part 16e 
side protrude on the sensor side of the pole 16. 

[0090]namely, — since the axial hole 16a is in a loosely-fitting state to the pivot 7, the pole 16 receives the 
pivot 7 — rocking — it is supported pivotally so that specified quantity relative displacement is rotatable 
and possible. In the locking hole 17b of the holding plate 17 which penetrated the breakthrough 17a with the 

pivot pin 6 pressed fit in the reel 3, as for a caulking **** cage and the holding plate 1 7, the tip of the pivot 
7 which penetrated the axial hole 16a of the pole 16 has prevented the pole 16 from losing touch with the 
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end face of the reel 3. 

[0091]And the end of the engaging projection 16b of the pole 16 is inserted in the cam hole 18a currently 
formed in the ratchet wheel 18 which was allocated by the outside of the holding plate 17 and was 
supported pivotally by the pivot pin 6 enabling free rotation. Then, if the ratchet wheel 18 carries out 
relative rotating to a seat belt winding direction ( drawing 14 Nakaya seal X1 direction) to the reel 3, Since it 
acts so that the cam hole 18a may move the end of the engaging projection 16b to the method of the 
outside of a radial direction from the rotation center axis of the reel 3, the pole 16 is made to carry out 
rocking rotation a center [ the pivot 7 ] to an engaging direction (dr awing 13 Nakaya seal Y1 direction) with 
the engagement internal tooth 2 constituted by the side plate 1a. 

[0092]That is, the pole 16 is made to carry out rocking rotation by the direction which engages with the 
engagement internal tooth 2, and when the engaging tooth 16c of the pole 16 engages with the engagement 
internal tooth 2, a means for locking which prevents rotation of the direction of a seat belt cash drawer of 
the reel 3 is constituted. The ratchet wheel 18 is the ratchet wheel with which the center hole was 
supported pivotally by the pivot pin 6 enabling free rotation, and the ratchet gear tooth 1 8b for engaging with 
the sensor arm 53 of the car-body-acceleration sensing device 51 is formed in the peripheral part. The 
flange 6a of the pivot pin 6 is supporting pivotally the center hole 30a of the inertia plate 30 which is a 
disc-like inertia member for constituting the seat belt acceleration sensing device which is an inertia 
sensing device which detects the cash-drawer acceleration of a seat belt. The locking claw part 23 which 
protruded toward the winding device outside by the periphery of a center hole of the ratchet wheel 18 
engages with the engaging hole 30b, and is positioning the thrust direction of the inertia plate 30. The 
engagement lobe 31 of the inertia plate 30 is engaging with the oblong hole 24 formed in the ratchet wheel 
1 8, and the one end rim 24a of the oblong hole 24 is positioning the hand of cut of the inertia plate 30 at the 
time of urgent locking mechanism un-operating (refer to drawing 1 6 ). 

[0093]As shown in drawing 16 , the shank 22 which supports the lock arm 26 pivotally enabling free rotation, 
and the spring hooking portion 55 protrude on the lateral surface of the ratchet wheel 18. And as shown in 
drawing 20 , the opening 56 in which the spring hooking portion 55 is made to insert is formed in the inertia 
plate 30. After this opening 56 has inserted in the spring hooking portion 55, the inertia plate 30 is formed to 
the ratchet wheel 18 in the shape of [ in which relative rotating is possible ] an oblong hole, and that end is 
equipped with the spring hooking portion 57 corresponding to the spring hooking portion 55. 
[0094]And the helical compression spring 58 is fitted in between the spring hooking portions 55 and 57 of 
these couples. As shown in drawing 19 , the engagement lobe 31 on the inertia plate 30 is energizing this 
helical compression spring 58 so that it may be maintained at the state (namely, non-locked position) where 
the other end edge 24b of the oblong hole 24 formed in the ratchet wheel 18 was contacted. 
[0095]The spring lock part 21 on which one end hangs the other end of the tension coil spring 36 hung on 
the lock part 1 7c of the holding plate 1 7 is formed in the medial surface of the ratchet wheel 1 8, The tension 
coil spring 36 is carrying out rotation energization of the ratchet wheel 1 8 in the direction of a seat belt cash 
drawer (arrow X2 direction) to the reel 3. As shown in drawing 17 , to the lock arm 26. The arm part 26c 
which presses the longitudinal direction center section of the internal-tooth gear 34a of the gear case 34, 
the engaging pawl 26b which can be geared, and the linear sensor spring 25 which had both ends supported 
by the hooking portion 18d of the couple provided in the lateral surface of the ratchet wheel 18 is formed. 
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[0096]Then, the lock arm 26 constitutes the locking member from which the engaging pawl 26b gears with 
the internal-tooth gear 34a which is an engaged portion, and prevents rotation of the direction of a seat belt 
cash drawer of the ratchet wheel 18. And press energizing of the engaging pawl 26b is carried out to the 
contact part 32 of the inertia plate 30 by the energizing force of the sensor spring 25. Although an opening 
is formed in the ratchet wheel 18 corresponding to the rocking range of the arm part 26c and the arm part 
26c penetrates an opening, it is for this guaranteeing the engagement state of the arm part 26c to the 
sensor spring 25. 

[0097]The contact part 32 as a cam surface where the regions of back 26d of the engaging pawl 26b of the 
lock arm 26 ****, The 1st cam surface 32a where rotation of the inertia plate 30 does not affect the lock 
arm 26, It has composition possessing the 2nd cam surface 32b that makes the lock arm 26 rock so that the 
engaging pawl 26b may gear with the internal-tooth gear 34a according to the rotational lag of the inertia 
plate 30 to the reel 3. 

[0098]In the non-locked position of an urgent locking mechanism, the regions of back 26d contact the 2nd 
cam surface 32b until the 1st cam surface 32a has contacted behind [ 26d ] the lock arm 26 and the 
rotational lag over the reel 3 of the inertia plate 30 exceeds a constant rate. The length (namely, quantity 
which the inertia plate 30 rotates in the state where the regions of back 26d ****ed to the 1 st cam surface 
32a) of the 1st cam surface 32a, Even if the inertia plate 30 produces a rotational lag to the reel 3 in the 
inertia force which acts on the inertia plate 30 at the time of whole-quantity storing of a seat belt, in a 
rotational lag to that extent. The length of the 1st cam surface 32a is set up to such an extent that the 
regions of back 26d of the lock arm 26 do not arrive at the 2nd cam surface 32b. 

[0099]As for the lock arm 26 in this embodiment, the contact nail 26e is formed in the oscillation end of an 
opposite hand in the engaging pawl 26b. And the level difference part 33 which the contact nail 26e can 
contact is formed in the inertia plate 30 so that it may correspond to this contact nail 26e. When the inertia 
plate 30 is in an initial position in a non-locked position, the level difference part 33 is that the contact nail 
26e contacts, and regulates the rotation to the lock direction of the lock arm 26. As shown in drawing 20 and 
drawing 21 , when the inertia plate 30 produces a rotational lag in more than the specified quantity and the 
regions of back 26d of the lock arm 26 contact the 2nd cam surface 32b, the lock arm 26 becomes rockable 
to a lock direction by the pressing action by the 2nd cam surface 32b. 

[0100]The shaking lever member 20 which had the boss 20a supported pivotally is allocated rockable by the 
pivot 19 which protruded on the medial surface of the ratchet wheel 18. Rotation of the counter clockwise 
direction is suitably regulated by the lock projection 8 which protruded on the sensor side edge of the reel 3, 
and the shaking lever member 20. When 16 d of press projections which protruded on the sensor side of the 
pole 16 contact between the pivot 19 and the lock projection 8, it is attached between the reel 3 and the 
ratchet wheel 18 so that rotation of clockwise direction may be regulated suitably. 

[0101]And the pivotal supporting part 34b which supports the reel 3 pivotally via the pivot pin 6 enabling 
f ree rotation is established in the central part of the gear case 34 allocated by the outside of the inertia 
plate 30, the flange 6a of the pivot pin 6 contacts the bottom of the pivotal supporting part 34b, and it has 
become a locating face of the axial direction of the reel 3. The storage 50 of the cube type which stores in 
the lower part of the gear case 34 the car-body-acceleration sensing device 51 which is an inertia sensing 
device which detects the acceleration of the body is formed. 
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[0102]And the sensor covering 35 is allocated by the outside of the wrap side plate 1a in the gear case 34. 
[0103]Next, the operation of the above-mentioned winding device for seat belts is explained. First, as shown 
in drawing 19 , a normal use state the ratchet wheel 18, According to the energizing force of the extension 
spring 36 hung on the spring lock part 21 and the lock part 17c of the plate 17. It is energized to the reel 3 
in the direction of a seat belt cash drawer (arrow X 2-way in a figure), and the pole 16 with which the 
engaging projection 16b engages with the cam hole 18a is energized in the direction [ **** / the 
engagement internal tooth 2 / un-]. Therefore, the reel 3 is pivotable and the cash drawer of a seat belt is 
free for it. 

[01 04]If the seat belt acceleration sensing device or the car-body-acceleration sensing device 51 which 
carries out a deer and contains the inertia plate 30 in emergencies, such as a collision, operates, The lock 
arm 26 or the sensor arm 53 which is a locking means which prevents rotation of the direction of a seat belt 
cash drawer of the above-mentioned lock work means prevents rotation of the direction of a seat belt cash 
drawer of the ratchet wheel 18, and a means for locking of a winding device is operated. 
[0105]And if a seat belt is pulled out from a winding device after the car-body-acceleration sensing device 
51 or the seat belt acceleration sensing device operates and rotation of the direction of a seat belt cash 
drawer of the ratchet wheel 1 8 is prevented and also Since the ratchet wheel 1 8 produces a rotational lag to 
the reel 3 and carries out relative rotating to a seat belt winding direction (arrow X1 direction), the cam hole 
18a of the ratchet wheel 18 moves the engaging projection 16b of the pole 16 to the method of the outside 
of a radial direction from the rotation center axis of the reel 3. Then, the pole 16 is made to carry out 
rocking rotation a center [ the pivot 7 ] to an engaging direction (the inside of drawing 13 , and arrow Y1 
direction) with the engagement internal tooth 2. 

[01 06]If a seat belt is pulled out from a winding device, the engaging tooth 1 6c of the pole 1 6 will gear to the 
engagement internal tooth 2, and will be completed. And a crevice is between the pole rear end part 16e of 
the pole 16, and the receiving surface 45 of the reel 3, the shaking lever member 20 plays this state mostly 
by the lock projection 8 of the reel 3, and 16 d of press projections of the pole 16, and rotation is regulated 
in it that there is nothing. 

[0107]to the pivot 7 of the reel 3, the axial hole 16a of the pole 16 is in a loosely-fitting state, and receives 
the reel 3 here — rocking, since it is supported pivotally so that specified quantity relative displacement is 
rotatable and possible, Moreover, further, if a seat belt is pulled out from a winding device, relative rotating 
of the pole 1 6 will be carried out to the reel 3 a center [ the rotation center axis of the reel 3 ] until the pole 
rear end part 16e contacts the receiving surface 45. 

[0108]Although 16 d of press projections of the pole 16 are immovable physical relationship to the side plate 
1a at this time, the lock projection 8 of the reel 3 rotates in the direction of a seat belt cash drawer (arrow 
X2 direction). A rocking end is pushed by the lock projection 8 by this motion by using a point of contact 
with 1 6 d of press projections as a rotational fulcrum, and the shaking lever member 20 is made to carry out 
rocking rotation to the clockwise direction in drawing 14 . When the shaking lever member 20 carries out 
rocking rotation to the clockwise direction in drawing 14 by making a point of contact with 16 d of press 
projections into a rotation center, the boss 20a currently supported pivotally by the pivot 19 of the ratchet 
wheel 1 8 will rotate to a seat belt winding direction (arrow X1 direction) to the rotation center axis of the 
reel 3. As a result, counterrotation of the ratchet wheel 18 is carried out to a seat belt winding direction 
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(arrow X1 direction) to the reel 3. 

[0109]Therefore, also in a locked position from which the car-body-acceleration sensing device 51 or the 
seat belt acceleration sensing device operates, and a means for locking of a winding device prevents 
rotation of the direction of a seat belt cash drawer of the reel 3. The ratchet wheel 18 from which rotation 
of the direction of a seat belt cash drawer was prevented, The sensor arm 53 in the car-body-acceleration 
sensing device 51 or the lock arm 26 in a seat belt acceleration sensing device can be made into the free 
state which can be canceled of engagement on the internal-tooth gear 34a of the gear case 34. 
[01 10]In the locked position of the pole 16, if big tension acts on a seat belt further, the portion which is 
supporting the pivotal supporting part 34b of the gear case 34 and the axis 15c of the power transmission 
unit 15 tends to change, and the reel 3 tends to move up. This movement is prevented because the contact 
surface 3a and the slot 3b which were formed in the reel contact the engagement internal tooth 2 and the 
engagement internal tooth 62 (refer to drawing 13) on the side plate 1b, respectively, and it catches the 
tension which acts on a seat belt in respect of these. 

[0111]When the tension which vehicles stopped and acted on the seat belt is canceled, Since engagement 
on the internal-tooth gear 34a of the gear case 34 of the ratchet wheel 1 8, the sensor arm 53, or the lock 
arm 26 is already canceled, The ratchet wheel 18 is the arrow X2 to the reel 3 by the energizing force of the 
extension spring 36. Since it rotates in a direction, the cam hole 18a of the ratchet wheel 18 moves the 
engaging projection 16b of the pole 16 to the rotation-center-axis side of the reel 3. Since the tension of 
the direction of a cash drawer which acts on a seat belt is canceled as above-mentioned at this time and 
the reel 3 can rotate to a seat belt winding direction (arrow X1 direction), When the reel 3 rotates in the 
arrow X1 direction to the state in which the tip of the engaging tooth 16c of the pole 16 does not interfere 
with the tip of the engagement internal tooth 2, the pole 16, Rocking rotation is carried out in the direction 
of which engagement to the engagement internal tooth 2 is canceled a center [ the pivot 7 ], the lock of the 
reel 3 is canceled and the drawer of a seat belt is made free. 

[01 12]Next, rolling up by the electric motor 1 10 is performed from a seat belt drawer state, and a seat belt 
rapidly according to the torque of the power transmission device 15 to a whole-quantity ************ 
case. Since the inertia plate 30 which is an inertia member of a seat belt acceleration sensing device rotates 
in the rolling-up direction as it is to the reel 3 which carried out the quick stop, it progresses and rotates in 
the rolling-up direction to the reel 3, and when it sees in the direction of a cash drawer of the reel 3, a 
rotational lag occurs to the reel 3. However, to the contact part 32 of the inertia plate 30 made to rock in 
the direction made to engage with the internal-tooth gear 34a of the gear case 34, the engaging pawl 26b of 
the lock arm 26. It is constituted by the two cam surfaces 32a and 32b for making the engaging pawl 26b 
rock in the direction of internal-tooth gear 34a, after the rotational lag over the reel 3 of the inertia plate 30 
reaches the specified quantity, The engaging pawl 26b does not rock to the engaging direction of the 
internal-tooth gear 34a until the rotational lag of the inertia plate 30 to the reel 3 reaches the specified 
quantity. 

[01 13]In an embodiment of the invention, as mentioned above, it is constituted, and as shown in the locking 
mechanism which operates at the lower part of drawing 14, the electromagnetic actuator 1 12 is formed 
further. As shown in drawing 22 and drawing 23 , the electromagnetic actuator 1 12 is constituted by the 
solenoid (exiting coil) 1 12a, the coil spring (elastic member) 1 12b, the plunger 1 12c with spittle (magnetic 
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core), etc., and is arranged at the lower part of the car-body-acceleration sensing device 51. 
[01 14]The solenoid 1 12a is magnetized in the normal state. In this state, as shown in a figure, the plunger 
1 12c does not contact the ball weight 54, and does not affect the locking mechanism 51. If magnetization of 
the solenoid 1 12a is canceled so that the control section 200 may lock a seat belt (S30 grade), the plunger 
1 12c will be lifted by the energizing force of the spring 1 12b. The tip of the plunger 1 12c thrusts up the ball 
weight 54 through the opening of sensor cover 52 pars basilaris ossis occipitalis. If the ball weight 54 is 
pushed up, the sensor arm 53 will be moved to the method of figure Nakagami, and the lock projection 53a 
will gear to the ratchet gear tooth 18b of the ratchet wheel 18. Thereby, rotation of the direction of a seat 
belt cash drawer of the ratchet wheel 18 (arrow X 2~way of drawing 14 ) is prevented. If a seat belt is pulled 
out and the reel 3 is rotated in the direction of a cash drawer, according to the rotational difference of the 
ratchet wheel 1 8 and the reel 3 which were stopped, the pole 1 6 will move to the radial outside of the reel 3, 
and it will gear to the internal tooth 2 of the frame 1a. Thereby, the rotation to the direction of a cash 
drawer of the reel 3 is prevented. 

[01 15]In this example, if a locking action is not performed but an exciting current is intercepted when 
supplying the exciting current to the solenoid 1 1 2a, it will be made to perform a locking action. That is, a 
locking mechanism is operated by supplying the active signal of a low. therefore, the case where the power 
supply to a seat belt device is intercepted — the lock of a seat belt — ****** — it can be made like. 
[01 1 6] Dr a wing 24 shows other examples of composition of the electromagnetic actuator 1 12. The solenoid 
1 12a by which the electromagnetic actuator was attached to the frame in this example, It engages with the 
plunger 1 12c in the plunger 1 12c and an end part, and is constituted by the coil spring 1 12b which gives the 
energizing force of the clockwise rotation in a figure to the lever 1 1 2d of a cooking [ it is supported pivotally 
pivotable and ]-center section shape, and the lever 1 12d. If a lever [11 2d ] claw part moves and the tooth 
flank 18b of the ratchet wheel 18 is touched, rotation of the ratchet wheel 18 will be prevented and the 
locking mechanism by the internal tooth 2 of the pole 16 and a frame will be operated. 
[01 1 7]In the normal state in which the exciting current is supplied to the solenoid 1 12a from the control 
section 200. The solenoid 1 12a resisted the coil spring 1 12b, drew the plunger 1 12c near, and has estranged 
the claw part of the plunger 112c and lever [ which is supported pivotally with the end part enabling free 
rotation / 1 1 2d ] other end from the ratchet wheel 18. Therefore, the locking mechanism does not operate. 
[0118]Next, supply of the exciting current from the control section 200 is cut off so that CPU may lock a 
seat belt (S17 grade). A figure is caudad pulled out by the energizing force of the coil spring 112b, and the 
plunger 1 1 2c rotates the lever 1 1 2d according to it. Thereby, engagement (engagement) of the claw part of 
the lever [ 1 1 2d ] other end is carried out to the gear tooth 1 8b of a ratchet wheel, and it prevents the 
rotation to the direction of a seat belt cash drawer of the ratchet wheel 18. If a seat belt is pulled out and 
the reel 3 is rotated in the direction of a cash drawer, according to the rotational difference of the ratchet 
wheel 18 and the reel 3 which were stopped, the pole 16 will move to the radial outside of the reel 3, and it 
will gear to the internal tooth 2 of the frame 1a. Thereby, the rotation to the direction of a cash drawer of 
the reel 3 is prevented, and a lock is completed. 

[01 1 9] Prawing 25 thru/or drawing 2 9 show the variation of the seat belt device with which this invention is 
applied. In each figure, identical codes are given to drawing 2 and a corresponding portion, and explanation of 
this portion is omitted. 
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[0120]In the example shown in drawing 25 , it has the electric winch 310 provided with the reel 312 which 
rolls round the wire 313 connected with the motor 31 1 and the buckle 304 as a tension variable device 
which draws or pulls out a belt to the buckle 304 side. When the motor 31 1 rotates to right reverse, the cash 
drawer of a wire and drawing in can be performed. Instead of driving the motor 1 10, the control section 200 
drives the motor 31 1 of the winch 310, and removes the slack of the seat belt 302. It is possible by detecting 
the current value of the motor 311 also in this case to presume the tension of a belt. In this composition, 
although the belt winding device 100a has a desirable thing with a compulsive locking mechanism and 
pretensioner, it is good not to be an electromotive winding device. The anchor 306a which fixes the end of 
the seat belt 302a may be fixed to the seat 301a. If it carries out like this, since the length of the portion by 
which the seat belt 302a is pulled out compared with the case where a seat belt end is fixed to the body will 
become short, it becomes earlier removable about the slack of a belt. 

[0121]In the example shown in drawing 26 , the tension variable device from which the slack of the seat belt 
302a is removed is formed in the anchor 306a side (lap belt holding part) which fixes the end of the seat belt 
302a. a tension variable device — carrying out — the electric winch 310 provided with the reel 312 which 
rolls round similarly the motor 31 1 and the wire 313 connected with the buckle can be used. It is possible to 
use the composition etc. which draw a wire with the nut which carries out reciprocation moving of this 
screw-thread stick [ which is rotated by a motor] and screw-thread stick top, for example as an example of 
other tension variable devices. 

[0122]The belt winding device 100a is attached to the seat 301a instead of the center pillar lower part of 
the body in the example shown in drawing 27 . Such composition is suitable for the backseat and reclining 
seat by which it has been folded up, as shown in drawing 3 . 

[0123]An electromotive belt take-up motion and the gunpowder type pretensioner 104a provided in the 
buckle 304a side constitute from the example shown in drawing 28. The pretensioner 104a contains a 
cylinder and a piston rod. A rod is made movable only to one way. If gunpowder is lit within a cylinder, a rod 
will move with inflation gas. The buckle wire connected with this rod moves in the direction which binds the 
belt 302a tight. 

[0124]An electromotive belt winding device and the gunpowder type pretensioner 104b provided in the 
anchor 306 side which fixes the end of the seat belt 302 constitute from the example shown in drawing 29. 
[0125]Pretensioner (gunpowder type) is incorporable into the electric winch 310 shown in drawing 25 and 
drawing 26 . 

[0126]They may be both motors, although an electric motor is used as 1st tension variable means and the 
pretensioner of a gunpowder type is used as 2nd tension variable means in the seat belt device of an 
example. It is good also considering a spring as the source of power. The 1st and 2nd tension variable means 
can be provided in a belt winding device like [ both ] an example, and also the tension variable device of 
either or both can be attached in addition to a belt winding device. In this case, a fitting place can be used as 
the buckle side or a lap belt holding part, for example. 

[0127]Although the example of the drivers seat explained the variation of the seat belt device mentioned 

above, it is applicable to a passenger seat, a backseat, an auxiliary seat, etc. 

[0128] 

[Effect of the Invention]As explained above, in the seat belt system of this invention, the control mode of 
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the tension variable mechanism of the seat belt device of a driver s seat and the control mode of the 
tension variable mechanism of seat belt devices other than a driver's seat are made controllable in the 
special mode in vehicles provided with two or more seat belt devices. For this reason, it is possible to 
perform separately risk aversion of a collision, other crew members' security, etc. by not crew member 
restricted operation uniform in the case of a collision but the operation by a driver. 

[Translation done.] 
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[0042] [E0iatc;^snsJ:-5*c, SJfflig|52 0 oti. 

P U 2 0 1 fcfc, R OM 2 0 2 tciS^snsfWW^n^ 
^f-^^RAM2 0 307— -J'xyT'tcn— Fit 

[0043] ffi^aiw (w^aaiw) 40 m, ri 

*5*\ w^^raiBpifti^iHi^Ri-e^s^^wgijt* 50 
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TlJKT (fib T2<T1) 4 6. »^<DRrtE14 (0® 
RTftB £: LT®^pJtgefI^I±l^TS 0 

MWT$>si:br, «^Ri»s^*a* , rso en? 

©W^^O^illfi^a. »JffllSl5 2 0 00)AW>^7x- 
X2 0 4^fMn£tU RAM 2 0 3 ftlC&lf ^nfc^y 

c P u 2 o l tcftiScDlPiii^ffla^liB^^-tirSo 

[0 0 4 4] fB^J&ttigP («^*tHS) 4 0 2fcfc. ffi^ 
7x-X2 0 4tCt^^ RAM2 0 3rtO77^S 

c p u 2 o i tc»^<o»jii*iaffl!*iftji&S'e-So 

[0 0 4 5] /W^;UX^y^3 0 7 0 7 b <0 

#m^J«. AW^7x-X2 0 4^lt, RAM 

2 o 3 f^astf^ n/c 7 ^ yMMtcft h v mm 

[0 0 4 6] ffij¥/S^**^tH§P (*litftm») 6 0 1 
li, 9b¥ffiO*MffiB*«iaibTA*^>^7a: — X2 
0 4tcai^t"So AW>^7x-X2 0 4t±, iHi-iffi 

x7/Vy ^JSMiEfflrtTfeSi:, R AM 2 0 3rt07 

7yfi«© r«j#sifjimsiH«!Hrt7^yj 

£t§ 0 »«f©*ll*m»6 0 2«. 
iaiLTAA^>^7x"X2 0 4(:ffitit§o ATa^Y 
^7x-X2 0 4tt, *afa«fc*JSxT/^^^BM 
£g»i:^tt$5b, SSttitfir/^y y^JgBBIBHrtT 
feSi:, R AM 2 0 3fl^77^») Tlgf Hi 

[o 0 4 7] a 43, *JEBIJtirt»|JH«bai/^3-eH^L 
at^\ fjuaSLfctf-rV^H ^ 1 1 1 (DtiitS'tiiS. 

AAjY^^Xx — X 2 0 4 jCioTBf^JBWTA/ 
DfKtl^o AM>^7x-X2 0 4{iCPU^rt 

So f?«x.t£> W*«£E^— ^OiWIilffifc^IilfiiiWfflJl 
^SC^tCcfcoT, Ml 0 3 a<DEI(Ettffi*¥iJBiJU W 

J;ot, iv— h-^;lx h« r^Lj y5"?\ &SVH4 
rMXOJ 77^RAM2 0 3cDX^^f{^^,[S^f 
So DM Ami^cX^XmflMi±"f— AM 

2 0 3^)0fax'J7{:fM o ^;l/h*#flXofettffi 
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(DttiJl'iii&.T— 9 IP 6 (D'i I * Hi Lj5fi\^<D&itftlA'<)\' 
h^'Jfi*!iHctl|^"r«o dOD'JS»if»±, RAM2 0 3W 

[0 0 4 8] SIEJS^- h^;bhg»(D^-^ 1 1 0 a 
^ffin*«^«tt»iEO^r— *BttiaB2 0 6 a^lStt 
^> ftfcWfa&ajgg C T J: o r «SR*c L fc«Effi i: 

ta^TR AM2 0 3rt<D^E— ^ afflatffiiSKllFi&Sn io 
§ 0 ^— ^ l 1 0 acovttgftte^— ^«Dlr»|i|teh;l/^tc|JH« 

l^TOo * 1 10a©IHKhWtt, ^— h 
3 0 2 a<D3l&*:*J (3S2J) t^^ 0 

[0 0 4 9] mmc, tih&ffSis— h^;Hgg£D^- £ 

1 i o btcdsns^ifflfittt-t— ^e»iHiBS2 o 6 mcis 

6 nfc««f«U» C T fc: J: o T«Sftfc: >(t is L fcWEffi 

fcLT&tti^ftSo a^-tv^xx-x 

ma-^TR AM 2 0 SftcD^E— £ bfBSKffiWtC-JfiiS 20 

f^r s c i: & *> MMmmmc x^rmzbiiz 

Scifc^m^So ^— ^ 1 i0b(D@6h;^(i, 
h-Ob h 3 0 2 b<D3li£#;*jfc;6:3 C P U 2 0 1 ^ M 

^-^ 1 1 ocDjEMmft, hmeam^ mm^±m^m 

M>^7x-X2 0 5m§ o titfl^l/Zy jl — X 

2 0 5H, Ctll¥^*cWlSbfcy— hff^G K G 2 
**6£U ^:—^ffi!aiNK2 0 6tC«*&*rSo lE'lteJR^ 
[c9LT(t G K G2SWfn THJ . I~I,J 30 

r H J IC, Bftfltjh*S^Cj»LT«. GK G2^ti 

[0 0 5 0] 0 7te. ^E— ^«ggSfilsI£S2 0 6 a, 20 

QK Q2, NPNb7>^X^Q3, Q4<D. 4^b7 

,s»^tc.ti«vc^«*&snSo h^>^x^Q3, q 

40)x5y*lRl±t>lS«sn, 40 

$ n ft <i> o 

[0 0 5 1 ] KiS^i;^:, h^>^X^Q3, Q4W& 

2 ft, u^i/^ttjfs^^A^j-r >^ 7x-x 2 0 4tciM 

t>ft£o A^>^7x-X2 0 4^ U^l^ttlfB^ 
*A/U^«U DMAimaoTKAM2 0 3^ 

h ;l/ * I JUiUf SWT, dtliO^—h^bh ft!* F * 
[0 0 5 2] h7» w X^Ql(7)nl/^^^ h 7^>*X so 



10 

*Q3(03l/*iifctt^t-KD 1 ^fT LT Jg&?£ ft 
§ 0 h^>v ? X^Q2^nlx^7^i: h^>^X^Q4CD3 
U^^^^^V^-FD2^bT®M^ft^o 
>>X^Q1^-Xi: Vv ? X^Q4^rF 
^TXfgKRl^LTS^ft^o h^>> ? X^Q2W 
^-X^: h^>^X^Q3^riu^^^^/^ZXgK 
R2^LTHi$n§o h^>> ? X^QlStfQ2£D^& 
n u * £ f gsfig ^ ItSMBb-t— * M tfBStt * ft § 0 
[0 0 5 3] h^>^X^Q3. 
Q40§y-hfCiEe«^«^ (Gl= THJ , G2 = 

r l j ) ^1*^ y ^ 7 x-x 2 0 5 ^^ifi^n^ 

— X£fgl^;l/ (BSgEiteU^;!/) tc/WTXU 
yx^Q2^iI^^^ 0 h^Vi/X#Q4£>riU*£fc* 
Bg«^Vcl^;l/££:D. JgJnR 1*MT h ^ >>>X£ 
Q2<D-~\— X^U^Md/^7XU h^>S>X^ Ql 

Q2. ^M. ^Vt-KDK h^>>^X^Q3. Jg 

ifiw^KTHlftefRi tovfiiffiBS*^^* ft, ^e— ^ m t±->— 

[0 0 5 4] h7>yX^Q3, Q40*y— h*CiSlEJg 
^ff^ (Gl= r L J . G2= THJ ) tfffi^J-f >^7x 

— X2 0 5*^tt*&2ftS£, h^>^X^Q3ti^* 
jffl s h^>v ? X^Q4^«il^^^ 0 h^V^X^Q4C0 
3iU^^ti:Stt!il/'^^^^: f 9. fijnRl^bth7y 
S/X^QlcD^—X^rfiU^;l/^/WTXL. h^Vv 7 
X^Ql^r^iiTj^^^o h7>S/WQ3<D3Ui^^ttlS 

K — ^M. FD2, h^>S/X^Q3. 

(DSteTiSS*rRl<D«8RK*^dt*ft. ^r— ^Mt±^>— h 

[0 0 5 5] h^^^X^QS, Q40&y— htCJBWlff 

ihffi^fS^- (Gi= r l j . G2= r L J ) ifimJi<<># 

7i-X2 0 5)()^MSftSt NPN^^7°^h7 
>^X^Q3, Q4t±tt^3NWMi:a:So h^V^X^Q 
3«tt&yPffi^o/cffi^ h^>>>X^Q3 
t?3 n U ^7 a % gift b lc ±S L . 

h^>>>X^Q2CD^— Ts^MMiiLiC/^TX LTh7 

v^x^Q2*tawf'r*o h^>> ? x^Q4^ 

^>S>X^Ql^^--X^^«{wJC/^7 r XLT 
^X^Ql^rtigW-r^o L^ct^ClT, 8S»fP±» 

[0 0 5 6] 06 tcH t) . CPU20U1 jUkJSW^ 
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a J; o T»a U^fDfS^ 5VUy>fF # 
SU^Wc/^y— JgiBSn. VUy-fFl l 2 atc^-x. 

x-*tfJ*ftU SffXlSB 1 0 0 aOD^Iil 0 2 

[0 0 5 7] [WISHC, CPU20H^ s&#jftco->- h 
^l/hgfO^- h^;l/hP7^iil 0 2tc*fLT3i! 

fs^ (vuy-YKof^»*»^) ^mtjY>^^x-x2 

0 5lC#;L5 o ffl^^7x-X2 0 5O77^ 

*#«#»lU #?XS§Bl 0 0 b<Dn^$Mft 1 0 2*» 

[0 0 5 8] C P U 2 0 Hi, #ffi|B^tC <t o TSIilS 
hiffiSf 'J f 3 t 1 0 4a^ffKt 
S^ft^l^^, X?^y@ES2 0 8 a£;fF»j2^ "7° 
'jfVyaf 1 0 4 a^^X^^7lc^^*r^f^& 
Lt, NB'jlHPJ (*#0 l0'JM^XtcJ:^TM 

h^;i/h*S3a*c#as:So IqMSIfc:, CPU 2 30 
0 H±. $»JC ioTif JS^V hMif t?)y 
'Jf^>3t 1 0 4 b^f^^^fWI^, X^7 
-T7|hH»2 0 8 b*{t»£^ ^JrVynt 10 4b 

[0059] CPU20 Hi WWffiggtCfcoTSHEJS 
©xT/^y^giWS 0 0 a^ftiffllS^S^^a 
X^-T^|i'ISS2 0 8 a*ffnE(lS-ti\ x.T'^y?m?i5 0 
0 a<D^X*-<7*£:^«ffi*ft»Lt, BKIffJ (* 40 
IB) *««S^ Bi^^X^cfcoTSfHJS^^r^^y^ 
*SBBS-ii:So IrH*^ C P U 2 0 Hi. WMW^lcJ; 
otl!i#B©xr^7y8i5 0 0 b^Kj^-yrS^ff 
^1^, X^-f"7lHl£g2 0 8 b*fl*S-**\ X7^7 
9115 0 0 b^MX^-f7tCiS^l^tt$&lt^ 

[oobo] i8tt, a?ii»fW2 o o <oapjfflisai*iWWj-r 
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[0061] C P U 2 0 Hi, ^-f >*7 0 n^A*^T 

2) o CPU 2 0 Hi. S/-h^l/hfffl75W*> 
ttotl^^: (S 1 2 ; Ye s) , W^tDRT^ttA^ 

(s i 4) o ra^ya^v-essi: (s 1 4 ; y 
e s ) . wk. wm^m®.?*? mmmmntt 
^RTfigA^a^WBij-r* cs 1 6) o 

[0 0 6 2] RlflglB^RljIlt^^^o^-vtJ: 0. 
Inffit^^^ (S 1 6 ; N 

o) , C P U 2 0 Hi. ««T *^;iX— * 1 1 

2 a^fpft^T. ^Ihmi^mmi 0 0 a h 
hU7 ^Si 1 0 2 *S*iJ«fciMtSH2\ h © 
3lffiL«rBfrik-r& 0 tua5Lfcct-3tc. y-h^bD7 

(S 1 7) o 

[0063] ^jc, c p u 2 o i i±^-$mmbm2 0 

-h^hn^^Sffil 0 2K<fc^T'jlttJLtfHLit3n 
§ 0 ^;!/h3B;Jj«. C P U 2 0 1 #R AM 2 0 3<DWfc 
jlxUTttiiStiftltv ^ ;I/ffl««!W * d i: K <fc o T 
WS'Mfcre&S (S 1 8) o C P U 2 0 1 COM 

[0 0 6 4] ffi$&F>nJ%L7^tf<D*7lcJ:K>. W^iUM 
«f^*WA , «*Si:WgUSnfc«a' (s l 6 ; Ye 
s) . C P U 2 0 Hi, tl7^fjx-^ 1 1 

2 a^rftft^T, ^HMOSH 0 0 a^>-b 

BSitfS (S 1 9) o 
[0 0 6 5] CPU20 t-^IiW2 

1 1 0 a^[5If^tt'>-b^h<?)fMit, M 
^ ^~ * l l 0 a*»rttWtcf^Wi*-y:So 

(S 2 0) o C PU 2 0 1 OfflSBtt^-fyya 

[0 0 6 6] CPU 2 0 Hi, h^;l/htf*SiTT? 
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(S 1 2 ; No) , $)§l/^iffi^KTn^tt37^y 
*^7"t?lB^(OnIflgttA%l/^& (su;No)^> 

— h^;Uh<D3ft^*^<4&gttQ:l/\, C P U 2 0 Hi, 

SfKT^a-X— * l l 2 a^Kjffih^^f 

^ 0 Wffir^T^x— ^? i i 2 a*M^iSLT^na\ n 

(S 2 1 ) o C P U 2 0 1 WifC y-h^;l/h^S 
KSt— £ 1 1 0^[l]$£»^f¥±?:ai^'<> / ^ 7x- 
X2 0 5^tS (S2 2) o ^fUCi:D, 10 

©JMS§2 0 6 a 1 1 o a ^rffiMi&t&tffr ton 

[0 0 6 7] &*5, h^;l/h«#BXOtffe 1 1 460 
[0 0 6 8] HI 9 a. ^teJft"U$*£>ffiJft£ bT<?x 8b¥ 

^ h 5 * - * off »*»j»-r s m*WR* y 

[0069] CPU20 Ht ^^y7°n^7A?:i}f 

- h^;l/ hOgf 77 ^HTO^UIt^ (S3 
2)o CPU 2 0 1fci, h^;b Mffl77W> 
C^otl^^ (S 3 2 ; Y e s) . ffj^<D^ti§14^$> 
S*p if 3 ^^«^RlfiM±7 -5 ^©.aviTO-f jtejc J: 0 PJMU 
t§ (S 3 4) o |77m>tfe§^ (S 3 4 ; Y 30 

A^^if^jb^WgiJ^S (S3 6) o 
[0 0 7 0] nT^W^Rrffl^^y^^Cctt). 

0fflaff©^»^&v^1 e 4jgijsnfc»& (s 3 6 ; n 

o) N c p u 2 0 1 a, s-r, mar^^x— £ 1 1 

2 b^rfFfij^T. ^;UF#fX0SB 1 0 0 btf»- h 
^VbP7^Ki 0 2^»]ft^*>\ ^;l/h<3D?lttiL* 
I95±fa (S3 7)o y-h^VhD7»10 2 

a, ®jff it^ h orm^L k> # i*k\<o u — 'I'K^.ff 

[0 0 7 1 ] #»c. ^6— 9WMm^t2 0 6 b#fM&£ 

* l 1 0 b*^;l/h^#IXCi^fpI^[llte|glftff-tJ:T^-- 
h^;l/h 3 0 2 b(OSK0*fT9o ^tUckO. >- - h 

**^'iU*lF 2fc*SST^;I/h«ttS*ffv\ +»tc 
^?lhomfr%mffi<o ^OVh'MflliR AM 2 0 3 cnvil 
M fit x U T «5A snftiJ-> :/;Mtt*SSR £ c i: J; 
TWgijRTggT'feS (S 3 8) o ^ft, C P U 2 0 1 <D so 
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Mffl i^^>7°n^7^:I§o 
[0 0 7 2] RjflE«^Rl»7^yo*7K:<fcO. 

LniaH»ff^WA , *« t way *nfciu& (s 3 6 ; y e 
s) . cpu2oni ^7^ x— # 1 1 

2 b^fS^T, ^l/h#ffi!?S110 0a^>-h 
^l/FD7»10 2««, -Ol/h<D3lffib* 
B&it-TS (S 3 9) o CPU201B, ^e-^ig 

KJ0S&2 0 6 b*rffft£*!\ h^l/ h3§*f#* F 3 fc: 
&Sct9fri:SiJWt"So SfcfrF 3<3i*iF 2fcK£LT, 
SM^ttfe-rtftti/^^tcr* (S4 0) o C 
P U 2 0 1 tDjl!l«!tt^-f vyn^AtcjtAiSo 
[0 0 7 3] CPU 2 0 Hi:, h 
fe£ift^ (S3 2 ; No) . *«l/SiiKSRlll6tt75^ 
^^-eW^ORTflgtt^av^S' (S34;No),y 
— h^;l/h^3fi***KKifcBtt&V\, CPU2 0U4, 
WKr^JiX-* 1 1 2 bOffft<Df?±*«^ 

%aS1&t-tZ (S 4 1 ) o $fc. C P U 2 0 Hi. 
^>^7x-X2 0 5(C^t§ o ^ftfc: J;?). ^E— £ 

IKiij{HiSS2 o 6 b^e^e— £ i i o b ^\««Jtt*&A^ff to 
nri/^Jg^tca. #tis**f?itu — & i i obM 
fi^f^it^S (S4 2) o h^<;l/htt#ffiit)tfta l 

frbmmmi 0 0 bfllc««snSo y-h^H8 
ScDBStctt, 8fg|fi05i6*A^S^tiSo CP 
U 2 0 1 £0®IIt4^^>-7 0 n^AtcM^o 
[0074] gll 0(4, 2U*5;/K^O»fifcLT^ Bft 

[0 0 7 5] cc0f?[|t4, ^MA^xT/^^^tOSBBIEHrt 

WBfsnsfc (s 3 6 ; n o) . m^^mmMmmmft 

JEPHrt ^ ^ y^MIWWiPH) 5 *^ if 5 A^* WMU 

(S 5 2) 0 #ffiLftV^»^a (S 5 2 ; N 
o) . m&(D~7."r-jy°S 3 8*f?V\ ^bItfF2^C 

tCt4 ( S 5 2 ; Y e s ) . CPU201H 

hi o o b^i>— h^i/hpy o zmmz 

Ml 0 2a, S!jffbTfe-^;l/hO«Bl*5^lRl'N©U-^ 
h-'Htei&.^S^S (S 5 3) o 
[0 0 7 6] ^JC, ^E— *»Sj[hI&2 0 6 b^rffft^ 
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£ 1 1 0 b^^;b h(?)MWf^^|*Il^ti:t>'- 

£31^ F 2 J; 0 4O3B*^;l/h#ffi0 

WW ^tcSIM-To ^hSW±RAM2 0 3 <D*5fMI 
x U T $ tifc -9- > 7°;bfi^ I«K ^.L^^aotfl 
BiMftg-efcS (S5 4) o ^>r>yay^AtcK 

Q 

[0 0 7 7] [El 1 1 t±, — hg(«f£>Sfe' 10 

S 7° U t- > v h ^^{^ft^SOffliT « wskbb-t £ y n - 
«*C^iAc«!IWttfT5bn«AV |o|*O»Jfl|I7»*«<0"t?, ra 
[0078] CPU 2 0 Hi, X^^a^A^^T 

P U 2 0 Hi, h^l/hiBJ-IJ^^y^VtCftoT 
t^t (S62;Ycs), ffi^tffl77^aoTffi 20 

^♦ftw^nfc^if^A^wgij-rs (S6 4) o mm*: 

tfHtiTZt (S 6 4 ; Y e s) , 7°'Jf>y3t^ 

[0 0 7 9] y-h^h^gi^ntt^d:Wi^ (S 
6 2) , ffi^mf.r'J^^LTl^U^i^C^, X-T 
>7 0 a^7AicI§o 30 

[0 0 8 0] gll 2fcfc. &SJSfc#JSLTIEBSttfcx 

o 

[0 0 8 1 ] C P U 2 0 Hi, ^^y7°n^7i,^rfT 

^^^wjtiiwtcffiflib. ®^^i*&m f 'j-r£ (S7 

2 ) o CPU20 Ht SS^SrWH'J^rs i: ( s 7 4 ; Y 
e S ) > &f%o)^T'*v ^X^-T 40 

©KiWP^nscfcSRihRlli-efti (s 7 4) o 
Oflk C PU 2 0 l «ltt^y7°ay7A(cw^o 

[0 0 8 2] (S 7 2 ; N 

o) , C P U 2 0 1 cDSQJIteX Y^yn^yAici^o so 



[0 0 8 3] 01 3 TY^HI 2 4 *9 g|5 1 

WW. 5/— h^bhiPi*ttt4«ttI#a (WSI), iKMM 

a*«»i#a (vst)) 120 ^iiMT^fax- 
%>o iszs, mi 3ict±. ^u-r^^a^tt^nrv^a 

t\ H4tc^LfcJ:"5fc > 0 1 3<OU X 1 

hSWjfStiXLX *y h 1 5 ^«-7°Uryy3f 1 04 

If. 7°'Jfyy3m ^;l/h#ffi«Bi:— #JCX«9J 

[0 0 8 4] Hi 3 71S0 1 8tC*5^T. U 
-X 1 tt*W*3B^3<D^tt»fffi*^bTfef?. #t[Sl 
^SfiltEl a, 1 btc^WfRlLT^n^n^WKil^ 
tfSS?n, >— b^?l b 3 0 2 (0jjv&-T) 

[oo8 5] MtK i atctaw&nfcsaxttjijajtortffl 
ic^M2^M$nt^^ is#ffittKa^^ 

W 4 rtMIMfi 1 a co^fljffitc U >y h 4 0 tc «fc til? 

[0 0 8 6] fit, -<~X 1 (DfiWtS 1 afilllCtt. 9K€l 
0# >- - h ^ ; I b <D ? I # a L * Kit t«fe»<0 a >y 
*«*#eB2nT^£ 0 X, ^-Xl^fjJSl bfljtc 
ti. EI^L^:i/\ 1 0 7^Ltfl 

^-z i i otCctoTHiai&snatti i 5 c (u-;H-4i 

0 3 atcfriat"^) tCiUfc'ibfcy— U 10 5, 

fei 1 4. 3tf-r>->H* — *1 l 1 ftif^&lfi^jeji 

i^7H 5*Wl?nt^5o ;l/3ti, r;b^xi 

h^;l/h##@2n5flHSl5 2 8 tct±. iy— 

7bBln2 8atfgtf5>nmo X, u— ^3 0^ja 

x i fc«[*wtfcu-;i/3om i dfc«»snfc^— h-^ 

Zftrcis— b^VbiS^ F4 l ^-ifa^^c: <h^ci:o 
T, UJA^tlB^SJSnSo 
[0 0 8 7] ;l/3©flS4gffi^tiU— ;l/3*HWEgfiE 
^fiF"rS3&OliI<E3£«lft^i9Sn**^ U-;l/3(0* 

tt^LTEA^tltt^o X, U— 7l/3 0-fe>-9— fflS 

istcti, mats i at*B!isnrc«^rt«2fc:^Rrflga 
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[0 0 8 8] Btc, u-;U3 0-tr>Ht-ffliJiSSt<:t±. % 
i^-r 5 a >y * ftKi#S<D 5 yf8ft}T*877 t xvh * 
;H 8^ffiijj^^$^^ti/cSfj]W^gW2 o 
<0JgBSft@ 5 ^[RlO{Hl$5^SiJ"r £2l<0flW:£gfi 8 #K 

— b^;l/MltfiL77fR] ([Hi 4 4*> *91X2 75"fpJ) tcNl 10 

X7°U >y 2 5*J¥BE-r §U7^7"A2 6<D7— ASP 
2 6c i:*^J— ;l/ 3^*^50*86 <"2S*f"t?fc So 
[0 0 8 9] tf-/H 6 0lSnt8ffi(<:». ill a&C« 
fiS*nfc«^rt»2fc»lKLT«-&^tl«:«&«l 6 c 

£l*7fcittWrStt5*l 6 atfIK?nt*3^ #—71/ 

1 6<D-b>-9"-ffliaBfc:H:. J»»4BKM*cffl»rs«^8fi 
1 6 b fc #—;l/»4Si8B 1 6 eitcffi,f(t £#J±^,E 1 6 

[0 0 9 0] Ifl^. (ft^l Ba««7WiLTMtt 
6^tt7tcWLTSiJ!j[HlftnJtgR 

tcEEA^nfc^ttlf >6tcJ:5Kil?Ll 7a^SuI2ti 
/cM#7V-h 1 7<D«±7Ll 7bttt, #-;H 6<D 

ffif^7°U-h 1 7«U— ;l/3©4»ffiA^3^— ;!/ 1 6 

[0 0 9 1 ] fit, — ^ 1 6 cD^^Jg 1 6 b Oil/,] 

^mtdgfttc^^^n/c^^x^ h*^— ;H Steffi 
SnT^SAATXl 8 atclf XStlTV^So ^C"TJ\ 5 
^x*y h*>T — 8**U— ;l/3l£ttLTv— h^;l/h 
#flSA'lft CBIl 4 4^RXi ^[nj) leffifcf alters 
* A^ 1 8 a 1 6 b OifiSP* U — ;l/ 3 ^O0g 

T\ ;H 6t±(PJlSl a&C#jj££ftfcfl^rt»2 

«^7jfRj (01 3^^enYi ^iri) ^i*7*^Dtcis 

[0 0 9 2] gp^ ;M ^i*iS2£{£^ 40 
S#ftlCf3ffc[^$E2^£*U 6£>«^»1 6 c 

^1/ h 3 I tB L 73 [rJ<d EUg^ffiifc-r a p *v * L 

¥WiSiS.I#S5 1 cO-t?>^— A 5 3 

5« tf y 6 0)7 9 y^rlP 6 ati. h^;bhOD«j|HiL 



7v2 4£tt>f:J— ^t^U-h 3 0<Dffig^tti9$3 1 
f£&LT*3D. g^2 2 4 a^In^^I 

tt^ToTV^ (Ell 6#KD o 
[0 0 9 3] 7fi7F^M 8<DttfiiJffilCl±. IS 
1 6tc^<fc5tc. n^r— A 2 6*l«.!|flftfiftfc:«£ 

T£«m£2 2 tfte^y ^f5B5 5 ^^S^tlt^ 
§0 f LT, 13 2 Otc^fcfc^tc. ^T^— h 

ilbfcttftlTJ-r^-— + 3 Oft^^x^y h^-Y 

[0 0 9 4] fit, C|lf)0-^ft7 7^S5 
5, 5 7BHtct4, BEIB3>r;l/tfte5 8*MKfflfftlSo c 
(OESSn^;Wffa5 8ti, Hi 9 tc^TJ; 5 tc. -f^— 
S/-v7°U— h 3 0±<D«^ttlSP3 1 *\ 7fx7h* 
1 8tCffM^tl/cS^2 4cDffiiS^2 4b^SS 
LfziUm (HP-B, ^D-y^ttSS) tcfifens cfc 5 tc, {^t 

[0 0 9 5] 7f xy h*Y-;H 8 0rtfllffittt, ^ 

S7bH*Jt7°u-h 1 7(om±mi 7 C fci»±*nfcgia 

t) 3-Y;W^ 3 6 flDfB^J&i-rstftea^ihftP 2 1 ^ r IS 
tt^tlTfcO, 'j|4Jt)n-<;W^3 6ttU- ;l/3tc**L 

(^6PX2 77^3) tc|g(Ef^»LTl/^o 11 7tc^bfc 

^7 3 4 a ^W&^nJ^&lTU 6 b ^, ^x>y 
h^-T— ;l/ 1 8tOjrHWffitcSt3-6tifc— W<D7*y^BP 1 
8 dfc:M«B*«ifSnfc«ttO-lrV-9--xyu>^ r 2 5 
©S#^[Rl4>*ap«:#E'raT-Affl5 2 6 c ^tfS^S 

[0 0 9 6] O >y ^7 r- A 2 6 «^JT\ 2 6 

b«&.TO^rtW7 3 4 a ^P»^t7fx 
^y h^>T— ;U 1 8 h-<7b h'JItH U7ar^J«EH3fe^rrS 

t7°l/^F3 O^^S95 3 2fc»ffitt»SnTl^So 
^ N 7 7 -Agf5 2 6 cOffiffiji6HtcW^S^^x^y 

*jta-r**^ X7°u>^2 s^^a 

[0 0 9 7] ^^g|5 3 2 ti, U7?7-i>2 6»f&fi 
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2 6 b<Dffi'«2 6 dtftftt&?Z>ijl*\1\\tLT. 41— is 

t7°u-h3 o<DHKEiinti:jsi:T«B'jrv2 6 b#rt* 

^7 3 4 art&t^J:^CP'y^7-A2 6 
•&«»2<D*Affi3 2 b^^ill/clMh^nT^ 

3 o 

[0 0 9 8] iiD7^»#P7^tt!T^ mi 
©^A13 2 atfP7?7-i2 6<D#gP2 6 dfC^S 

|n|i|EM-n^— ii£tit*i6a*.S*rtt. ff TIP 2 6 dtf2fc'2tf> 
#^ffi3 2 blcMiSb&^<fc3lC&^T^So S 1 <0* 
AE3 2 (gp-e. fg 1 CD#2*ffi3 2 afc:»gB2 

-h 3 Otcf^ffl-r*«tt*T, -ft-^yu-h3 0 
tf'J — ;l/3^^LT[HlliSti^CT€>, ^Ogjao© 

Alfif3 2 btettSJiSb&l^filigfc:, 35 1 Q#Ai"fii3 2 a 

[0 0 9 9] **Sfe»ffi^4ott^a^^r-A2 
6tt. 6 b fcttRi*ffl(OjSt(l4S^SB5m2 6 e 

WM^tiTl^o fit, 6 elcttJSf 

ScfcSfc:, 41—*/*-?l>—b 3 Ottt, SM2 6e 

ws» Ritiaaiiw 3 3^13^ enr^o I5SSP3 3 

tC&S^F, SM2 6e*^St5<:J:r% n^y^T- 
^2 6<Dn^y^^fRl^\iD|Hl»I*^SJt"St>0^&ao 0 
^OMl2H:^tJ:^:, ^t"^t7°l/»h3 0 

2 6 d3d^2^AB3 2 blC^ffi*r£B#*CfcJ\ ^2^) 
#2*ffi3 2 btCctSffffiftffl^cfcoTn^^Z — 6 

[0 10 0] — 8<DF*jfJjffitc 

'^misnrz^m \ 9 tea. nfL2 0aS:iit5?nft»ai 

-W2 ott. ;l/3co^v9-— ffliJi»®tc^S*nfc 

gsei 6d*^ii 9 t«±^fi8 fcoDH^safsc 40 

[0101] fit, Yt-yt7°b- h 3 0<D*M9HC 
ES^tlfc^y— X3 4^4^[>g|Hc^ 5:ttt!>6?: 
fMTU- ;l/3*I3lcS«E^W3S:-rStt3£gI5 3 4 btfta 
tt6tlT*3 0. WKi'ff$3 4 b<DHclfii^tt^'W^>6©SJ 

fK 6 a ysffi U U 3 oyMUJjfao^m'i&mi t ft 



5 1 *«ttT*ffiJBO«*A«5 O^IS^BtiTl^o 
[0 10 2] bT> ft^X3 4*ffiM(llfi 1 a <D 

[0103] #«c. ±t^y-h^?vhmmmmmo^m 

■Tct^^ h*^-;M 8tt. «tfa»ifc8P2 l 

7°l/-M 7<DJtitgp 1 7 cK»ih£ftfc3l3It>ri-Ol' 
W:fa3 6 0^»*tC«tt?T, U-;b3^lty-h^ 
;bh?ltHL7ufRl (H^^ETJX27?fp]) tcttf^tiTfe 
0. AATt 1 8 afcffi^Se 1 6 btf«^r*#— rt/ 1 

46. U— ;U3tiNiIgpJftgT^D. h^;bM>Jimb 

[0 10 4] L^LT, ffi^f^f^cYt-: ^ ^ 
U— h 3 0*Q-ty^— h^l/hAPi£SS»l¥aXtt** 
4naft«!»l#95 1 ±IBn >y *fn»#a 

cdv— h^i/h?iHib^iRioigiE*ia±-rs«±^aT 

^§D7^7-A2 6Xi^V^-7"A 5 3^7fi 

7 h 8©^— h^i/h?iaib^ieioieie*is 

[0 10 5] f LT, 'Kf*ijDili^ai#a 5 1 X&±^>— 
h^l/hftna*«tftl¥a*Mf»Ib. v^^y h*^— ;U 

i 8©->— h^i/h^iwb^^iaistfia^snfc^ 

^y h^-T— 71/ 1 8liU— ;I/3£»bTigtejin#£b. 
S/— h^l/h#ffi*lRl (^93X175"^) tcffiWUHE-r* 

l 6co^^ei 6 b£y— yl/StDHHte^ttub^^g 

7**iL^C^-&rt«2 fceO^-&73[Rl (0 1 3*. ^PY 

[0 10 6] h^;bh#«#K»«fr53iaJS 
n§^, 6^i&f 1 6 ctfi&fii2rt^ 

&^7i:&So ^LTCOKIT^ ;M 6<D# 
— /W&48BI5 1 6 e t V 3 <D§EEffi 4 5 £<D[Bfc:«B» 
fffltffc 0 . JSft U/^— 2 0 tt U 3 <D«lt3&e 8 
;P l 6<D»£E^gfi i 6 d i:tcJ:oT«ffiflO : ^< 

[0107] ClT\ ;l/ l 6 <DWK 1 6 a li. U — 
;l/ 3 ^^<M 7 tcJt bTifi2IK4*!»T* t> . U — ;l/ 3 tc>nt L 

^l/S^WbTtBWEIfK^So 
[0 1 0 8] C C0H#. Jl 1 6 <D}f HE^fi 1 6 d tifflj 

si atcWbT^aofaBBHft^. y — ;i/ 3 <o«ik?e 

fl£8^S/-h^;bh'Jl 1 l tib7?[p] (5591X2 7?^) 
[±^|B i 6 d i:<oSi^*ull»^jSfc bT^ih^stCcfc 
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t&jUL&mfhtpfot Lrm i 4^i+0D7iPWMjjii] i te 

T^3ffi?L2 0 a U - 3 (DgHsti^tCJif L v'- h 

[0 10 9] fct, 'Iif*Sn^^»l¥lg5 lXtt^- 10 
h h taisyif£*8»]¥S*VtiHi L T #ffi£6(W£) n ^y ^ # 

stf u 3 <o h h ? i m fp]^iHite^ia.Lh*r 

©5 1 tc*5Ct§-b>-9— A 5 3Xttv"- h^bhiP 
a*^»l¥®tCfettSP^^r— A2 6Wt^r-X3 

[0 1 10] ;M 6con^^ttftftt;:43V^T> 

4 0DttS»3 4 b&tfft^eaUi:=:y h 1 5(Ott 1 5 c 
aMl3 b^^tl^n^^rt«2^J:tfflJS 1 b±<D 

«&rtf6 2 (8i3#iB) fcas-rscfc-eiaihs 

[0 1 1 1] *W*M*ihLT >— h-^;l/h KftmZtitz 

;l/ 1 8 fct>^7-^5 3Xttny^T- A 2 6 30 
■V^r — X 3 4 (Orta^T 3 4a i:^«?nt^ 

1 6 <D{&a-2S£2 1 6b^U ^ ;b 3 OCHlte^^WlfJJ 

J;^cftoti/^OT\ tf— 6©i&(Bi 6 ccojfe 
^xi^^fe^^, #-;H 6ti\ «^rt»2 

[0112] ^tc. >- h^;l/h^l#aH«!lg3b^««J 
^E-^ 1 1 Otc^S^ffiOrtVffrtU Kj^SilMff 1 5 

3 0(t ; E-^SS#ffit)^fnItC|aHKi"S© , r. U-;b3 50 
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tc*t L#HX 0 ^"[Rj^it^lUK U U — ;b 3 O^lttS L7?r&I 
THfc #(C U — ;!/ 3 tci* LTlMlftgitdn^g^f £o L 
P 7 ^ 7 - A 2 6 (?)S&fTi 2 6 b ^ W^r-X 3 
4 <Dpm*?T 3 4a £«^S#3;£l^ffilbS*S>r^ 
-v^7°U— h 3 0CD^SSP3 2fctt. -rt-^tyi/ 

*fc«&n\2 6 b*rt**7 3 4 a^PW3»j2^£^ 
^2 0tD^Affi3 2 a, 3 2 b fcij: o TSffi£2nT4o 
Ox U— ;l/3tc«"T y^7>- h 3 QcomiM 
ntfRftlCltiStftt, «^IIl2 6btfrt»*7 3 

[o i i 3] *«»J<o^*aDJB*Te4. _t*£bfcJ;5tc 

§ 0 lffiW7^faX-^ 1 12tt, mz 2M12 3 

lcfjk?£5l^ Vlz/^F (EMK^-OW l I 2 a. a 
>f/bX^U>y C#ttSBtJ) 112b. OtfftfO^V 

s>> oKiiio i i 2 cmicx-Dxm^n, m^mmm. 

[0 114] fflW*Ja»"t?MU 1 2 aatillflS 

-v i i 2 c ;i/^x-r h 5 4 fcstt-trr. n^^m 

^P^y^-r^^<. Fl 12a««t 

(S3 0^) . X^'jy^l 1 2 btD^^jtCcfco 

t^7>"» i 1 2 ct±jf±tf snso y^i/v* i i 

2cOa^ -b>-9-*/^— 5 2l£3P(0|IHP*iioT3fS 
-;Wx^ h 5 4*^±tfSa ^—;l/^x-r h 5 4 

L» f ^^ih^E 5 3 a x 7 b 1 8<D^ 

fx7hil 8brt&t§c 7^i7F 
^>f— ;V1 8©->-h^h?[UiL»lRl (0 1 4 <D&Rl 
X27?fp]) (D[9ll!l^B±SnSo h^;l/hft^iaS 

nrU-;l/3^?[mb*fp]tc[niKt*^^> fiSih?tife7 
^-x^y h^-T— ;l/ 1 8 i: U— ;l/3 i:^|nI(EII*cJ:^T5K 

6A<U-;l/3<D*S*^«*i:»ftU 
1 aeDrt«2tcm^-rSo CtUCctO, ;V30?IW 

[0 115] dOWJ^tt. V Kl 12 a^ClMvli 

*«^jSBf S ti/ctl h h CD n ^y ^ tffft> 

[0 116] ^12 4ti, WSWT^^-^Jl-^ 1 1 20 

a. 7 0 ^>i>> 112c, -SiSTy^y^t 112c 
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1 12d, UM— 1 1 2 d tcm^rtJjfil<£>tt$}tl 
J£>jx_Z>U^ is? 1 1 2MC£oTfPM£n 
£ 0 1 2 d^mgP^KLT^^x^ h^-r — 

;U l 8^*ffi l 8 btcg^^ ^x*y h*^— ;V 1 
8<D[l]fK^PlitbT^— ;M 6 1 7U— AOrt*2&cJ; 
£n*y^#t^fF»^£o 

[0117] fMffilSP 2 0 0*^VW^hM 12a ^® 

2 a^n^;l/X7°'y >^ 1 1 2 b«nLT77^> 1 

l 2 c£r<JI'#-ti\ 112c £ — %tiffiT?\ym\'\ 10 

a^to^nr^ 1 i 2 do^mio^fKsm^^ 

[0 118] CPU^, i/-h^l/b^n7^t 

£^<M$PS|5 2 0 0^^coa^«?5ScD#t^iff/cn^ 

(S 1 7f) o 3^;VX7°Uy^l 1 2b^A^a 
oT7 7>^> 1 1 2 c»T^C?IW?n, U/n- 

1 1 2 dSEISjtSo CtU-JcD. IwV- 1 1 2 dcDffi 
i;SS<omrl^i:v^-x^ h*-T — ;l/£Qi*f l 8 b tms (f£ 
80 U ^^-x'y h^-f— ;M h-^MItBb 20 

— ;l/3*§ltUL*fSi*c|nHg-rai:, ffiikStifc^x-y 
h^-T— ;b 1 8 i: ;l/3 ^^H3I5M^ <£^T^— ;l/ 1 
6tfV-;V3(D¥mJ5fa9VMte&W]L, 7 Is— 1*1 

[0119] 82 5 7^0 2 9tt. *f8BBtf»H;*ftS 
[0 12 0] 0 2 5 IC^TAI"^*. /^y ^;l/3 0 4{PJJ 

t\ £ 31 k /vy ^;V3 0 4tc»nebfcy^^3 
1 3*#aasu— ;i/3 1 2. ^rf/B^/ctt»j^-r v^-3 1 

J: o X V Y -V CO 3 I Hi L R tfS 1 # W * £ fl S«JffllBB 2 
0 ^— £ 1 1 OZmm-tZttKHcVJ^S 1 0 

CD^e— £ 3 1 1 ^iSLT^- h 3 0 2 0>M#* 

Rfcs-rso cwtu&fe. ^5?3i 1 o'.tisftfirt^tfttti^ 

3S??M n v ? WtmJk Zf ^Uf^a fe £O^M S b 

Jib 3 0 2 a«^0St§7>^-3 0 6 a SrffilE 
30 1 a^BSLtfeS^o $ft^'>- h 

h4ISffl?*H^brc«^Cj:t^T>'— h^/l/ h 3 0 2 
a<D'j|tti?nTVS ftP^OLJ $ ^^/: < ft 5 <9 T*^;l/ h 

[ 0 1 2 1 ] 0 2 6 iC^WXte, i/— h^Ol V 3 0 2 
a <D5ft#*l»£*r5**Rl*««*S/- K;bh 3 0 2 so 
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a«g[^@^t§7y^J-3 0 6 a fiO 

^e-^3 1 K /^y^^WCiUfc'iLfcy^^S 1 3^WL 
5»J-;l/3 1 2*«*fc«ft!>^V^3 1 0«:ffiffltS 

[0 1 2 2] 0 2 7£*^r0]T?H\ 1 0 

Oati, mtt<D**Z'9 — TgP"e«&<* ffilff3 0 

1 atc«tftfltStrn^S 0 C©<t3&#Wt«\ B3lc^ 

[0123] 12 stc^tM-ett, 

SI^/Vy^;b3 0 4 afflJ^^tt^tl/c^S^U-rV 
yatl04a fctct OWritbT^So ^UfV^at 

^ G z<DUy V^M^^tc^v ZfrU^^rh^V V 3 0 

2 a*WWt5^tcSPflBi'r«o 

[0 1 2 4] [112 9 frc^Tffil-ett. iliS^;l/bf8iS 
e<h, y- 3 0 2 ^TOffit§7>^- 3 

0 SMlcmitz'Xm^V Tl/is a-f l 0 4 b <htcJ: 0 

[0 1 2 5] >^4b\ 0 2 5 at/0 2 6^7f;b/c«tt^^ 
y^3 10t; (!Ac«S:<D) 7°yr>y3t«lM^ 

[0126] UiSiswjov'— h^;i/h«ii v f"ett. yu^-JM 
^jpra^a*: bT'iiioai^— **ffiiu jb 2 <o**rtse 

LT*1S^7°'J r y y h t^iffi LTt^^\ 
tLTtSl\ S 1 RtfS 2 <D51*Rl*#a**SfiW<D 

x. tf. / ^y £ ;MBJJ ^ h mfemc *t&^ktf 

[0 12 7] $fc. ±a?bfeS/— h^l/hSii^^'JX 

[0 12 8] 

;b h yXfi,^^^^ hSS^rfi 



(14) 
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o 

[0 1] mite. *WR(Oi/— h^l/h^X-r^<0«EU6 
[0 2] 0 2tt, h^b b ^XfA^Mt^Ifi 

[[3 3] 03^. h^;l/ h ^Xf^SfiEt^Ifi 

[ia 4] g4^ '.ttft^;i/h*ixswo*«j«ffli*,i»wj'r 

[0 5] 0 5tt ^-r>^a^ — *1 1 1 ^SiW'TSltt 
[06] H6«. *JWSB2 0 0<D*«*«WrS««E^ 

[H7] H7tt, t-^oe»iiiiso«*«** , r@iK 

[0 9] H9«, SJSSgPtCctS. Kj¥J£ (a6SW±a 

[0 1 0] 0 1 0«\ fffUffligPtCctS, ^aoteM«r#* 

[0 l l ] 0 l His SfiJWSBfcicfcS. h^bhSB 
©SB 2 <&4i±rRT*#Ki: LTE>7'J -r>i/ 3 ^OlSJffllffJ 

[0 1 2] 0 1 2fct, X7^7^8P) 

[0 1 3] 0 1 3fcfc, 

[0 1 4] 0 1 4tt, >- h^;l/h#BSSBOfte«oSI5^ 

[0 1 5] 0 1 5fcfc. 0 1 4iC^tD7^»7fx 

^y ;b l 8 0|n|i|E"Wi^[Rifrc43ttSBfifif|g"eafeao 

[0 16] 0 1 6«u b^/Uh^&'JIfcBL (v- 
h h StMJS) tc ± £ □ ^y £ MI^fA^f#WT S §tt 
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[01 7] 01 7fck. n^7'-A2 e&miTZmi 
[0 1 8] 0 1 8«, ^t-yt7°l/" h 3 0*|»B§t 
[0 l 9] 0 l 9tt, h^;l/hiPilS*cJ;*ay^ 
[0 2 0] 0 2Ot±, 5^— h^;l/MiPiSStc«tSa*y ^ 
[02 l] 02 Hi. h^;l/MiniiJetCctSDy^ 

[022] 022^ mtf37t?*ax.—#cr>mtt m 
[023] 02 3^ wamrz *<vm$ (a 

[02 4] 02 4t£, ffficO*^Wr ^^-iX- ^^f?ij^r 
[02 5] 02 5te, /^y^yWftlJC^l/hffi^Rl^a 

[02 6] 0 2 6 ti, h aDSSffMc^U h -jli^J 

[0 2 7] 0 2 7te, ffiJS*c^;l/h#ffiif?SB* ,5 Sfr*& 
[02 8] 02 8W;, /^yZJlMlcy'V^yiss-ftflSi 
[0 2 9] 02 9kL ^-h^JVh^m^y° ] J'r>^s 

^A^t6naffj*riMBiJ , rsrMBiJia-e*So 

1 0 0 a - 1 0 0 c ^h^bhMxgS (Uh7? 
*) 

1 0 4, 1 0 4 a, 104 b ^S^U T^Vv' 3 ^ 

2 0 0 ffjlJUPgP 

302a — 302c r ^1/ h 

304a — 3 04c /vy 

305a — 305 c ^>^7°b- h 

3 i o 

50 0 a — 500c X7^7 ^SiKf 
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